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ADVERTISEMENT. 



I 

The Introductory part oF this volume is entirely new, and 
has been prepared Mdth the intention of making the subjects 
of which it treats, understood with the greatest possible facility 
by youth and private students* More than forty new cuts 
have been added to this part of the work, and by means of 
which it is believed that any person with ordinary diligence, 
may understand the elements of crystallography in a few 
days. 

In the descriptive part of the work, the synonjrms have been 
chiefly omitted, as occupying a considerable portion of space 
without any adequate advantage to the beginner. The more 
rare varieties have also been lefl out for the same reason. 

Corrections have been made in most parts of the volume, 
some of them in consequence of the kindness of scientific 
friends, and the whole, it is hoped, made more acceptable to 
the public, both in respect to accuracy and price, than the 
former edition. 

J. Lj» Ky, 

Hartford, June, 1832. 
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INTRODUCTION TO MINERALOGY. 



In the acquirement of knowledge by study, there is no 
greater incentive to perseverance, than a consciousness of 
having made progress. It is on this account that I shall at 
once introduce my young students to the practical study of 
minerals, without first incumbering their memories with a list 
of technical words, of which, at present, they are supposed to 
know nothing. 

Suppose, then, that we have before us three minerals, of 
the names and qualities ofwhich the pupil is entirely ignorant, 
and that these are common quartz^ common limestone, or car» 
bonate of lime, and iron ore. These are selected as being 
widely disseminated, and therefore to be ftund in almost every 
section of country. 

In their appearance, the two substances first named may 
resemble each other, viz. in colour, form, and transparency; 
but in these, as well as in nearly every other respect, they 
both differ fh)m all the varieties of iron ore, which are more 
weighty, and generally of a darker colour. The most obvious 
properties of quartz are a splintery fracture, a vitreous, or 
glassy lustre, and such a degree of hardness as to scratch 
glass, and give fire with steel. 

Quartz is also most commonly of a light colour, and more 
or less transparent. Limestone has an uneven fracture, a 
glimmering, or shining lustre, is so sofl as readily to be 
scratched by a knife, and never scratches glass, llie lime 
effervesces, or seems to boU, when a drop of sulphuric acid is 
made to touch it ; and when strongly heated, becomes opaque, 
and if then a little water be thrown on it, falls into fine pow- 
der, which is well known under the name of quicklime. On 
the quartz the acid has not the least efiect, and when this sub- 



What are the three mmeralB, the quaUtieB of which it is here proposed 
toexanmie? — ^Why are these three selected 7— In what respects do 
cMBmon qaate and itmestone resemble each other ?— How may lima* 
and qoarts be distinguislied from each other 7 
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10 ISTRGDVCnOS TO 

stance is heated and thrown into water, it only cracks in piece* 
like glass, but is not reduced to powder, like the lime. 

Besides their greater weight, and darker colour, the iron 
ores have a lustre which is metallic, that is, like a metal, or 
are dull and earthy, having no lustre at all. Many kinds of 
iron ore are attracted by the magnet, especially when reduced 
to small particles. "Carbonate of lime, and quartz, never pos- 
sess this property. If the iron ore is not magnetic in its natu- 
ral state, it becomes so after being heated on charcoal with 
the blowpipe {see bhtcpipe). 

Thus the difference between quartz, limestone, and iron 
ore, is readily distinguished, and may be stated in a few words. 
The quartz is hard, scratches glass — cannot be scratched by 
a knife, is not effected by the acids, and does not bum to 
.quicklime when heated. The lime yields to the knife, effer- 
vesces with acids, bums to quick lime, and never scratches 
glass. The iron ore is dark coloured, heavy, and is either 
magnetic, or becomes so afler being heated on charcoal. 
Iron also strikes a black colour with powdered nutgalls, after 
being dissolved in diluted sulphuric acid. 

Thus the learner, by means of a little acid, a magnet, and 
a few piece? of charcoal, or a blowpipe, can, in a few minutes, 
enable himself to distinguish quartz from carbonate of lime, 
and both these from iron ore, and will at the same time be- 
come acquainted with the leading properties of each of these 
substances. 

There are however many varieties of each of these mine- 
rals, which differ from each other in various respects. Thus 
one variety of quartz may differ from another in respect to 
colour, fracture, lustre, transparency, and form. The varie- 
ties of carbonate of lime differ from each other, in colour, 
form> fracture, lustre, odour, adhesion to the tongue, hardness, 
and transparency ; while the varieties of iron ore vary in re- 
spect to hardness, colour, lustre, form, fracture, magnetism, 
specific gravity and hardness. Still there are some common 
properties in respect to which all the varieties of each kind 
agree with one another. Thus, all the varieties of quartz agree 
in scratching glass, in being insoluble in acids, in possessing 

How does iron ore differ from the limestone and quartz ? — If iron ore 
is not magnetic in its natural 8tate» bow does it become so ? — ^What is 
the sum of the differences between quartz, limestone and iron ore ?— In 
what respects do the varieties of quartz differ from each other ?— In 
what respects do the varieties of lime differ from each other? — ^What 
difference is there between the Varieties of iron ore ? — In what do all 
the varieties of quartz agree ? 
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iBOOTe or less a vitreous lustre, and in being infusible by 
lieat. The properties common to carbonate of lime, are ef- 
fervescence with acids, yielding to the knife, and conversion 
into quickhme by heat. While the common properties of iron 
ore are considerable weight, fusibility by heat, and thereby 
becoming magnetic — a dark colour, 'and especially that of 
making a black colour with nutgalls, after solution in sulphu- 
ric acid. 

Thus far it is only expected that the learner will be enabled 
to distinguish the several varieties of quartz, from those of 
carbonate of lime, or in other words the sUidous from the ccd- 
careous minerals, and these, from the ores of iron. 

But the inquiring pupil will soon find that there are many 
species of stones which are neither silicious nor calcareous, 
and that there is a great variety of ores besides those of iron, 
and which, therefore, cannot be distinguished by the tests 
above described. These he will learn to distinguish by me- 
thods to be described hereafter. At present we will confine 
ourselves to the three kinds of minerals already named, and 
endeavour to find the means of identifying the several varie- 
ties of each kind, or family, from one another.* 

Suppose the learner meets with a number of stones, or frag- 
ments of minerals, the names of which he does not know. 
He begins by ascertaining whether any of them will scratch 
glasa, effervesce with acids, or attract the magnet. If there 
are crystals among them, he had better neglect these until he 
has gained some knowledge of the other specimen^. The 
most common minerals should be examined first, and among 
these will almost every where be found those of carbonate of 
lime, quartz, and iron ore. 

By every experiment the learner makes, he will acquire 
more or less knowledge, for if he ascertains only what the 
specimen is not, he takes a step towards ascertaining what it is. 

The most common colours of quartz are white, yellowish 
white, yellow, reddish, and brown. The colours of carbonate 

* The pupil is advised to refer to the Glossary, for every technical 
tenn which he does not understand. 

What are the properties common to all the varieties of carbonate of 
lime 7 — ^What are the common properties of iron ore ? — ^How does the 
learner begin when he wishes to ascertain unknown minerals ? — Which 
tkmdd the learner first examine, the commoner rare minerals ? — ^What 
nineralB will probably occur in most common collections ? — ^Does the 

I learner gain any knowledge by ascertaining what a mineral is no<?-« 
VHiat are tfao moat common colours of quartz ? 
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of lime are white, gre3dsh white, red, broWn, and blacfe# 
Sometimes these colours are variously mixed, forming spots^ 
stripes, or bands, in the same specimen, as is often seen in 
' the poUshed maibles, which are all of them varieties of car- 
bonate of lime. The varieties of the two families may, how- 
ever, be readily distinguished from each other, by the hard- 
ness of the quartz and the effervescence of the lime, as al- 
ready described ; and the iron ore will as readily be known 
from these, by its weight, colour, and magnetism. 

If the pupil has a coninderable number of specimens be- 
fore hiin, and undertakes to learn the names of each, indis- 
criminately, he will soon become ecmfused, and unless he has 
uncommon perseverance will grow fatigued, and discouraged. 
The best method, therefore, will be to select out all the mine- 
rals of certain families, or kinds, leaving the others for future 
examination. Thus let him select out all the specimens 
which s<?ratch glass, then all those which effervesce with acids, 
and then all such as are magnetic, and let each kind be laid 
by themselves. Lastly let all the crystals, of whatever form, 
also have a place by themselves. Thus the pupil will have 
ascertained which are probably silicious minerals, which are 
calcarious, and which are ferruginous, or belong to ores of 
iron. 

His next step will be to inform himself what are the species, 
or varieties, and consequently what the names of the speci- 
mens in each division. 

QUABTZ. 

The species, quartz, contains a considerable variety of mine- 
rals, which differ from each other in many, or most, of their 
external characters, and which are known under different 
names. 

Among the specimens which possess the vitreous lustre, 
scratch glass, and give fire with steel, one may be white, an- 
other brown, another green, or yellow, &c. Some or many 
of these may be the result of crystallization, for there is no 
mineral more disposed to form crystals than quartz. But 
neglecting at present the crystalline forms, we proceed to 
compare our specimens with the sub-species and varieties of 
quartz, as hereafler described. We shall include within the 
range of uncrystalHzed quartz the varieties of chalcedony, 

What are the common colours of carbonate of lime 7 — ^What it nid 
concerning the indiscriminate examination of a large number of mine. 
rals ? — ^How is the learner to proceed ? — ^What is said about the disposi- 
tion of quartz to form crystals ? 
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cameliany flint, and homstone, these substances having the 
characters of quartz, except the lustre, which is not so deci- 
dedly vitreous. 

The names of the principal varieties of quartz are, granu- 
lar quartz, smoky quartz, fetid quartz, yeUow quartz, hrovm 
quartz, limpid quartz, milky quartz, rose quartz, ferruginous 
quartz, and videt quartz, or amethyst. 

The pupil, having ascertained by the directions already 
given that his specimen belongs to the quartz family, has now 
only to compare it with the descriptions of the several varie- 
ties of that substance in order to determine its name, and 
leading properties. Thus if the specimen is granular, that is, 
composed of fine grains, of a white or greyish white colour, 
and massive, that is, not crystallized, it is granular quartz. If 
the specimen is of a yellow colour, it is yellow quartz, or cit- 
rine ; if of a rose colour, it is rose quartz, <&;c. 

Many of the varieties of quartz are found both massive, 
(that is, uncrystallized,) and in crystals ; but there are seve- 
ral varieties of stones which are composed almost entirely of 
quartz, or silex, which always occur massive, being never 
found in the form of crystals. Now as minerals are arranged 
in systematic books, according to their chemical compositions, 
and not according to their external characters and forms, 
these varieties are included in the quartz family, because, 
like quartz, they are composed almost entirely of the earth 
called sUex. These varieties also agree, in many of their ex- 
ternal characters, with the description of quartz already given. 
They scratch glass, give fire with steel, and most of them are 
more or less transparent, though, as already stated, they want 
the vitreous or glassy lustre, which is so distinct in pure 
quartz. These species, or varieties, are flint, chalcedony, 
opal, and camelian, 

Flint is of a grey, or blackish colour, of various shades. 
Its lustre is glimmering, and its fracture smooth and concave, 
the fragments being sharp edged. It is found in rounded no- 
dules in chalk beds, and hence these nodules are always co- 
vered with a coat of chalk. It gives Uvely and copious sparks 
with steel. It is never transparent, but generally translucent 
in thin pieces. 

What are the names of some of the varieties of quartz ? — "How does 
tlie student, having ascertained that his specimen belongs to tho quartz 
bmily, proceed to find its name ? — What is meant by granular quartz 7 
-A)W are minerals arranged in systematic books ? — What are the spe- 
cies of uncrystaUized quartz mentioned ? — What is the colour of flint X 
^fhot its fracture, and in what form is it found ? 

2* 
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Chalcedor^y is characterized by a milky, or cloudy translu • 
cency, when held between the eye and the light, the colour 
being similar to that of milk diluted with water. It is never 
transparent, but some specimens/or parts of the same speci- 
men, are more translucent than others, and hence its clouded 
or spotted appearance. 

Cachalong is a variety of chalcedony, of a milk white co- 
lour, and nearly opake. It is commonly found united with 
chalcedony, the two minerals alternating with each other in 
layers, in the same specimen, and producing stripes or zones, 
alternately translucent and opaque. 

Camdian is thus named because its colour resembles that 
of flesh. But although pale red is one of its most common 
colours, it is sometimes found blood red, yellowish red, and 
nearly white. 

Agate is made up of carnelian, chalcedony, cacholong, and 
often of several other minerals arranged in stripes, dots, zones 
and clouds, of different colours. Each variety of the mineral 
of which it is composed having its distinct shade of colour, 
although the whole are joined so as to compose a single piece. 

Agate bears a high polish, and exhibiting such a variety of 
colours, is often a very beautiful mineral. It is in common 
use in jewelry, and is employed for the tops of snuff boxes, 
seals, iS^c. 

Oped. There are several varieties of this mineral, which 
differ from each other chiefly in respect to colour. The^jre- 
ciotis opal may readily be known by the variety or play of 
colours, which proceed from the interior of the stone, as it is 
turned in different directions towards the light. Common opal 
is of a milk-white colour, and is translucent. It emits slight 
changes of colour as its position is varied in respect to the 
light ; but it never displays that beautiful effulgence of the 
prismatic rays for which the precious opal is so distinguished. 

There are still many species of minerals not belonging to 
the quartz family, which scratch glass, and give fire, with 
steel. These will be described in their proper places, and 
the means of distinguishing them pointed out. 

Having given this short account of the quartz family, we 
will resume that of the limestone species. 



By what appearance is chalcedony characterized ? — How may cacho- 
long be known from chalcedony ?— Whence docs carnelian derive its 
name ? — ^What is the colour of this mineral ? — Of what minerals is 
agate composed ? — What is the appearance of agate, and what its co- 
lours ?*-What are the uset of agi^ ? — ^How may the precious opal b^ 
known .'-—What ■- ***^ ^nkMV ^pomnon op^l 7 
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Cabbonate of Lime. 

The means of distinguishing limestone, or carbonate of 
lime, from the silicious minerals, and both these from the ores 
of iron, have already been pointed out. 

Carbonate of lime, on some accounts, offers one of the most 
important and interesting mineral families which the earth 
presents. All the beautiful marbles, of which there is so 
great a variety of colours, are carbonate of lime. 

The varieties of this species differ greatly in respect to' 
form, lustre, transparency, fracture and colour, but we have 
seen that they all agree in yielding to the knife, effervescing 
with acids, and inhuming to quicklime when strongly heated. 

Some of the principal varieties of carbonate of lime are 
common limestone, granular limestone, stalactite, satin spar, 
fetid carbonate of lime, chalk, bituminous limestone, and calca- 
reous tufa. 

Common, or compact limestone. The colour of this variety 
is most commonly greyish white, or yellowish. Sometimes 
also it is reddish, bluish, or nearly black. Its lustre is glim- 
mering, or dull, and its fracture is uneven. This is a com- 
mon rock, and in some couiltries forms mountains. It is 
burned to form quicklime, of which mortar for laying bricks 
is made. 

Granular limestone. This, when broken, appears to be 
composed of small grains, or crystals, which have a shining 
or glimmering lustre. It is of various colours, as yellow, 
greenish, brown and black ; but the most common colour is 
white, and when pure its fracture very nearly resembles that 
of loaf sugar. This is the kind of carbonate of lime which is 
80 extensively employed under the name of marble, and of 
which statues, monuments, and architectural decorations are 
made. 

Stalactite, This variety occurs in long, tapering,, solid or 
hollow concretions, which in form resemble icicles. Its co- 
lour is commonly yellow, or grey. It is formed by the per- 
eolation of water through limestone rocks, which thus be- 
comes impregnated with particles of lime. As the water 
drops slowly through the crevices of the rocks into the cavern 

What is said of the importance of the limestone family ? — ^What are 
the names of some of the principal varieties of the limestone family ? 
—What is the colour and appearance of common limestone ? — ^What if 
its UBe ? — ^What is the appearance of granular limestone ? — To what iff 
portant uses is this species applied? — In what form does stalactii 
occur? 
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below, it evaporates, and leaves the particles of lime, which, 
adhering together, form the stalactite. Sometimes the broken 
limbs of trees serve to conduct the water from the roof to the 
floor of the cavern, and thus become covered with a crust of 
limestone. 

Satin spar. The colour of this beautiful variety is white, 
or yellowish white. It consists of fine, delicate fibres, ad- 
hering closely together, and forming compact masses, which, 
when polished, have the lustre of satin, and hence its name. 
It is commonly found in thin pieces, encrusting other mine- 
^Is, or filling their crevices. 

Calcareous sfj^r* This variety is found in crystals, and 
therefore will not be described until we come to the subject 
of crystallization. 

Feidd carbonate of lime, is white, or greyish white, and 
does not differ in external appearance from common lime- 
stone. But when struck, or scratched with a knife, it ex- 
hales a most offensive odour, resembling that of rotten eggs. 
This is owing to a small quantity of bitumen which it con- 
tains. 

Chalk. The appearance of this variety is well known. It 
effervesces strongly with acids, adheres to the tongue, and 
bums to quicklime. It is nearly pure carbonate of lime. 

Calcareous tufa. Its colour is grey, brown, or yellowish. 
It occurs in porous, spongy masses, often containing leaves, 
sticks of wood, pebbles, and other impurities. It is formed 
by the gradual deposition of lime from the water of springs, 
or that which has flowed over calcareous rocks. It is conse- 
quently an impure carbonate of lime, containing such foreign 
materials as happen to fall into the water by which it is formed. 

Ibon Ore. 

The ores of iron are the third family of minerals which we 
propose here to examine. 

The varieties of this ore are numerous, and some of them 
highly interesting to the mineralogist, on account of their 
great beauty of colour, or natural brilliancy. Many of them 
are magnetic, that is, are attracted by the magnet in the natu- 
raT state, while others, being combined with sulphur, oxygen, 

How is this variety formed 7 — What is the colour of satin spar ? — In 
what situations is tins mineral found ?— How doeB fetid carbonate of 
lime differ from common limestone ?— To what is the odour of this spe^ 
cies attributed ? — ^What it the compontion of chalk ?— >What are the 
colours of calcaieoiw toft, and in iniat fom doe« it occur ?— \^t ia 
said ofthvvuwtiMafliaaQrat 



or the other metals in large proportioiis, do not move the mag- 
net until heated, by which the sidphur, or oxygen, is driven on* 

Tlie most common magnetic iron ores are the following, 
some of which occur in crystals : magnetic oxide of iron, «pe. 
ctdar oxide of iron, micaceous oxide of iron, brown oxide of 
iron, magnettc ndphuret of iron. Most of these varieties pos« 
sess more or less of the metallic lustre, and considerable 
weight, or specific gravity* 

Magnetic oxide rf iron. This species is found in crystals 
of an iron black colour, and often with considerable lustre. 
It also occurs in masses, in thin plates, and in the state of 
sand. Some specimens of this ore attract iron, and when su8«« 
ponded by a string will turn one of its sides to the north, thus 
being natural magnets. ' ;' 

Notice iron. This variety is found in masses, and nearly 
resembles wrought iron. It is malleable and may be welded 
like purified iron. It however is not pure, but contains mi- 
nute quantities of lead, or copper. It has only been found in 
a few places and in small quantities. 

Micaceous oxide of iron. This is of an iron black colour, 
and is found in masses composed of thin laminas, or layers, 
which are easily separable from each other, oflen with the 
finger nail. In very thin pieces it permits the light to shine 
through it, and then appears of a blood red colour. 

Specular oxide of iron. This beautiful variety occurs in 
crystals, the forms of which will be described in another place. 
Some of these crystals possess the polish of burnished steel ; 
others are tarnished, and appear of a red, blue, or yellow co- 
lour. Sometimes all these colours will be seen on the difier- 
ent faces of the same crystal. The crystals, which are po- 
lished by the hand of nature, are not liable to rust, but hold 
their brightness from year to year without change. 

Brown oxide of iron. The colours of this species are 
brown, blackish brown, or yellowish brown." It is found in 
masses which are nodular, or amorphous. Externally these 
masses present smooth polished surfaces of a black colour, 
appearing as though they had been carefully smoothed and 
then varnished by the hand of man. The fracture presents 
a fibrous structure, with an earthy aspect. The powder of 



What magnetic ores of iron are mentioned ? — What is the colour of 
magnetic oxide of iron ? — What peculiar and valuable property has this ^ 
ore ?— What is said of native iron ? — ^What is the form of micaceous or- ^^ 
ide of iron ? — What is said of the form and appearance of specular oxide I 
of iron 7 — What is said of brown oxide of iron ? . ^ 
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this mineral is always brown, and it is seldom magnetic unless 
first heated on charcoed. 

Magnetic sulphuret of irrm. The colour of this species is 
yellowish with a tinge of red, being of a shade between the 
colours of brass and copper. It is found in masses, and some- 
times, though rarely, in crystals. Its lustre is somewhat me- 
talUc, but it turns brown by exposure to the air. The mag- 
netism of this species is a remarkable property, it being the 
only native compound of sulphut and iron which moves the 
magnet in its natural state. This property is probably owing 
to small particles of iron existing in the mineral, which are not 
combined with the sulphur. 

There are a number of species of iron ore, which, as has al- 
ready been stated, do not attract the magnet until they have 
been heated on charcoal with the blow pipe. Among these 
are the following, viz. argillaceous oxide of iron, red oxide of 
iron, and hog iron ore, 

Tlie argillaceous oxide, is sometimes called clay iron stone, 
because it is in part composed of clay. Its colours are grey, 
bluish brown, and dull red. It occurs in masses of various 
shapes ; sometimes in flat irregular pieces, and sometimes in 
globular, or rounded masses. It is without lustre, has an 
earthy fracture, may be scratched with a knife, and often ad- 
heres to the tongue. 

Red oxide of iron. Its colour is reddish brown, but its pow- 
der is blood red, or dark reddish brown. Its aspect is dull, 
but somewhat metallic, and when broken its texture appears 
fibrous, and often radiated. A variety of this ore is called 
red JuBtnaiite or blood stone, and is employed in polishing but- 
tons. 

Bog iron ore. This is the most common of all the ores of 
iron. Its colours are yellowish brown, and reddish grey ; 
its fracture is uneven, lustre dull and earthy, and it is often so 
soft as to be rubbed to powder between the fingers. Some- 
times it appears spongy or porous, as though it had been 
melted. This ore appears to be a deposite from water which 
comes from beds of iron ore and therefore is constantly form- 
ing in the earth. 

Having now described a few of the varieties of quartz. 

What is the colour of the magnetic sulphuret of iron ? — ^What is said 
to cause the magnetic property of this species? — ^What is the appear, 
ance of argillaceous oxide of iron ? — In what forms does it occur ? — 
What is the colour of red oxide of iron ? — ^What is the use of the ore 1 
— Is bog iron ore a rare, or a common mmeral ? 
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carbonate of lime, and ixon ore, we will in the next place en- 
deavour to point out the means of distinguishing some of their 
crystalline forms from each other. 

Substances crystalUze under a great variety of forms, but 
it is a wonderful fact, that all crystals composed of the same 
Jdnd of matter have exactly the same forms. Thus common 
salt when dissolved in water, and allowed to stand until the 
water evaporates, forms cubes, or square crystals, and it will 
be fomid on examination, that these crystals, whatever their 
size may be, have all of them precisely the same figure. The 
like regularity is observed with respect to all crystalline sub- 
stances, each substance having a certain form under which it 
always appears, wherever it is found. Some crystals, how- 
ever, are subject to what mineralogists call modified forms, 
that is, to slight changes in their forms, a subject which will 
receive attention in another place. 

. To investigate, and describe the forms of crystalline bodies, 
is the object of Crystallography, which is one of the most in- 
teresting branches of the science of Mineralogy. 

The different parts of a crj'^stal have different names, oth- 
erwise no precise ideas could be conveyed in writing or speak- 
ing, of their forms as a whole. The terms employed for this 
purpose are few in number, and are easily understood. 

Let the student in the first place make the model of a crys- 
tal, by cutting!a piece of pine wood, into the form of an oblong 
square, about two inches in length, and the third of an inch in 
diameter. At one end leave the wood at right angles with 
the sides, so that it will stand on that end when set upright on 
a flat suiface. Then form a pyramid at the opposite end by 
cutting away the wood, at a short distance from the extremity, 
in such a manner as to form four angles which meet at a 
point, and four obUque triangular faces, which shall corres- 
pond with the four faces of the oblong square. Then there 
wiU be formed a quadrangular or four sided prism, terminated 
by a four sided pyramid, the faces of the pyramid being set 
on the lateral faces of the prism. 

Are all the crystals of the same substance of the same form ? — What 
18 said of the crystallization of common salt ? — What is said of modified 
ibrms ? — ^What is the object of Crystallography ? — ^WTiat is said of the 
necessity of naming the different parts of a crystal ? — How is the student 
to make the model of a crystal ? — How is the pyramid to be formed ? — 
What is the name of the crystal so formed ? 



20 



INTRODUCTION TO 



'A 



Pig- 1. Such a crystal is represented by fig. 1. The names 
of its several parts are as follows. Laterdl planes 
are the four long sides or faces of the prism a. These 
four sides make the body of the crystal. 

Terminal planes are the triangular planes or faces 
by which the crystal is terminated, marked o. The 
four terminal planes meet at the same point and form 
the pyramid of the crystals 

Lateral edges are the four edges of the crystal, and 
are formed by the meeting of the lateral planes. 

Terminal edges are the angles formed by the meet* 
ing of the triangular planes of the pyramid. 
The most common, perfect crystals to be obtained, are 
those of quartz, or rock crystal. These are six-sided prisms 
terminated by six-sided pyramids. It is not uncommon to 
find such crystals perfect at both extremities, and as colour* 
less and as highly polished as the finest glass. Such a crys.> 
tal is represented by fig.- 2. " 
p. 2 This form is, however, often modified in such a 
J. ' manner as greatly to affect its appearance. Some- 
/yVv times two opposite faces are so broad, and the others 
consequently so yarrow, as to give the crystal a flat- 
tened shape, and at the same time one of the faces of- 
the pyramid will be so large as to give the termination 
the appearance of obliquity, as represented by fig^ 3f 

When crystals of quartz are implant- 
ed in groups, with their lower extremi- 
ties attached to some other substance, 
or to each other, as is often the case, 
then only one extremity, with perhaps a 
part of the prism, is perfect, as in fig* 3. 

^'^" ^' Sometimes the prism is so short that the pytdLm 

mids nearly meet, there remaining only the rem- 
nant of a prism between them. In other cases 
the prism entirely disappears, leaving the crystal 
a double six-sided pyramid, or two six-sided pyra- 
mids joined base to base, as represented by 
fig- 4. 

What does fig. 1 represent ? — ^What are the lateral planes ?— Which is 
the body of the crystal ? — ^Which are the terminal planes? — How is the 
pyramid of the crystal formed ? — ^Which are the edges 7 — ^Which the 
terminal edges ? — What mineral generally affords the most perfect crys- 
tals ? — ^What is the form of crystallized quartz 7— Why do crystals ol 
gnartz often appear oblique 7— What is the form of fig. 4 7 




Fig. 3. 
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Baving examined some of Ihe crystalline fornia belonging 
It^uarbi, we will now coijipare thorn with such forma of car. 
bonate of lime as they most resemble, bo that the pupil will be 
(oabled to distinguish the difference. 

^ Crystals of carbonate of lime sometimes consist of two six-' 
aded pyramids, joined base to base, fonning solids with the 
ame number of sides, and of a similar shape with the crystal 
ofquartzjust described, fig. 4. But the figuresof the planes, 
fflf faces, of which the pyramids are composed, are different ia 
the two minerals. In the quartz the line forming the base of 
each triangular face of the pyramid is horizontal, making the 
two angles Bt each side of the base equal to each other, giving 
the Ibnn of each face that of an isosceles triangle. 
''S- ^- In the crystal of carbonate of hme, fig. 5, the bases 
of the triangular planes arefomied by oblique, instead 
of horizontal lines, making the two angles at (he base 
unequal, each face having the form of a scalene tri. 
angle. By comparing fig. 4 and 5, this difference will 
be obvious, 

The crystals of carbonate of lime just described, 

are quite common, and are familiarly known under 

the name of hog's tooth epar. These crystals are 

most commonly grouped, or set so near each other, that only 

one of the pyramids are distinct, as in fig. 6. 

Rg. 6. 

These crystals appear in their general out. 
line to be tbree-sidei) pyramids, but on closer 
inspection, each side will be found to contain 
two faces, inclined to each other under a cer. 
tain angle. 

Rg. 7. Another crystalline form under which carbonate of 
' lime appears, is that of a six-sided prism, lerminated 
by a tow pyramid, consisting of pentagonal, or five. 
sided faces, fig. 7. These crystals are also most 
commonly implanted in groups so that only one of 
their pyramids can be distinguished. 

CSYSTALS OF laoiT. 
The crystalline fonns of iron, togeUierwith the colour and 

Do the cryetalB of cutxniate of lime, and those of qonrtz leeeinble 
Mch other 1 What is ibe figure of the plaoe, forming b &ce of a'prrs- 
Biid of qvani 1 What it the figure of ui; lace of which a prraniid ot 
eubonats of lime iifbrmedl Howdo the basee oftheas two figiiTea 
differ} Howmsn;&eeihuapTr*midof cariwnaie of lintel WliatdM* 
£g. TrepreMDtT 



22 INTRODUCTION TO 

metallic lustre whioh they present, dilSer so widely from ihose 
of the crystals we have already described, that the student ' 
will find no difficulty in distinguishing them from the t]uaTtz 
and carbonate of lime. These will therefore be described m 
another place. 

Chbystallografhy. 

There is little difficulty, as we have already seen, in dis- 
tinguishing the common minerals from each other, and espe- 
cially where there is so much difference between them as there 
is between quartz, carbonate of lime, and the ores of iron. 
But there are many minerals, as before observed,which scratch 
glass and give fire with steel, besides the varieties of quartz ; 
and in addition to the characters- belonging to this species and 
to those of carbonate of lime tmd iron, there are peculiarities 
which appertain to other species, not included in the descrip- 
tion of these. 

It becomes necessary, therefore, before we proceed further 
in the practical, or demonstrative part of mineralogy, to define 
more particularly than we have done, the principles of this 
science. 

None of the characters belonging to minerals, are so im- 
portant in a practical relation as their crystalline forms ; for as 
these forms, or their modifications, are pecuUar, or nearly so, 
to each species, thiBre^« often npthing more wanted to distin- 
guish one mineral' ^irom another with the greatest certainty^ 
than a knowledge of thedifierence between the forms of their 
crystals. 

Now although there are a vast variety of forms under which 
the crystals of difierent substances appear, yet on close ex- 
amination it is found, that all these are only modifications of a 
few predomuiant, or fundamental forms, and to which they 
may all be traced. 

To make this understood, we will take the cube, which is a 
common form, as an example. If we take a long, square 
piece of wood, of an inch in diameter, and cut off an inch 
from its end, we shall have a solid, called the cube. The 
cube has six faces, or planes, eight solid angles and twelve 
edges. Now if we cut off each of the eight solid angles, or ' 
comers, we shall have a figure bounded by fourteen faces in- , 



IV hat is Baid of the cryitaliine forms of iron ? What is said of the 
pra otical use of crystallography 7 What is said of distingaishing minerals 
by their crystalline forms 7 How many faces, solid angles, and edges-has 
the cube 7 If the eight comers be cut off, how many feces will the %iss 
have? 



MBmI of BIX faces as before. But sUJl the predoiniiiating form 
flflhia solid would be that of the cube, because a proportion 
tf Ihe Ks original faces would remain, and the whole figure 
TCidd atiH resemble the form of a cube more nearly than that 
ofany other figure with which the mind is familiar. An idea 
l£ inch a figure would therefore be most readily conveyed by 
desciibing it as a cube with aU its solid angles truncated or 
cutoff. 

lliesBiDe method ia followed with respect to other crystal- 
Un^famu ; that mathematical figure which it most resembles 
buna selected as the foundation of the description, and then 
the denalioiis from this form pointed out. 

PsEnoHiNAKT VORKS Or Cbtwtals. 
On tbe exanunation of a vast variety of crystals, including 
all the fonns which are known to occur, it has been found that 
their predominating forms may be reduced to seven, and con- 
sequently that from these, all the actual forms which occur, 
arise by various modifications. 

Hm predominant forms of crystals are the following, viz. 
tbej>rti)i), hexahedron, pyramid, dodecahednm, ieotahedron, 
UOle, and lent. 
Kg. S. The prwm, fig. 6, haa any number of aides or lat- 
eral planes, from three to nine, or more. It is the 
most common of all the predoininant figures. Ex- 
amples, quartz, achorl, beryl, caicareouf tpar, &e. 
The prism is sometimes many inches in length, and 
is commonly terminated by a pyramid at one or both 
extremities, but it is sometimes so short as merely to 
separate the bases of the two pyramids as already 
noticed when speaking of quartz. 

The hexaltedrm, or six-sided figure, 6^, fi, 
is a solid with six equal faces and eight solid an- 
gles. It therefore includes the cube and the 
rhomb, fig. 10, '• 



What will be tbe predomioaat fbim afiei the leDiOTsl of the corners 7 
Wbit ii meant bypredanUQant fbnoaT How many predomicanl forma 
m there 1 What ace the oamea of these forma 1 How man; Bides has 
AeptilmT What minerals afford eiampleiT What is said of (he length 
>f OeprinnT HowmanrNdeshaslbe hexahedron! 
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t'ig. lOy the acute rhomb, is sometimes dearcribed 
as a double three-sided pyramid, in which the lateral 
planes of one, are set on the lateral edges of the oth- 
er. The crystals of carbonate of lime assume both 
these forms. 



Fig. ii. The pyramid, fig. 11, like the prism, has an 

indefinite number of sides, or triangular planes, 
converging to a point, which is called the sum- 
mit, or apex. The wide part opposite to the 
summit is called the base of the p3rramid. The 
pyramid is usually set on the top of a prism. 
This figure is very common. Ex. quartz, eme- 
rald, carbonate of Ume, &c. 

Fig. 12. 

>/^II__^^ The dodecahedron, fig. 12, has twelve pen- 
/ / \ \ tagonal, or five-sided faces, and twenty solid an- 




vy 



gles. This figure is rare. Ex. garnet, and 
sulphuret of iron. 



Fig. 13. 




Fig. 14. 



The icosahedron, fig, 13, is a solid bounded 
by twenty triangular planes and twelve solid an- 
gles, so that each solid angle is formed by the 
meeting of five planes, as may be obser\'ed on 
inspecting the figure. Example, iron pyrites. 

The table, fig. 14, may be considered a verj- 

short prism. It has two broad faces or planes. 

f^— — Y^ opposite to each other, which are surrounded by 

— ^^ an indeterminate number of smaller planes- 

These planes may be at right angles with the 
principal faces, or not. A thin section from the end of the 
prism, fig. 8, would form a four-sided table. This figure oc- 
curs but rarely. Ex. sulphate of bar}tes, mica. 

In an extensive examination of crystalline bodies, a great 
variety of modifications of these predominant, or fundamental 

What is the form of fig. 10 ? What number of sides has the pyramid ? 
Which is the base and which the apex of this figure ? How many faces 
has the dodecahedron ? What form has the icosiSiedron ? What mineral 
occixrs in the form of fig. 13 ? What is the form of the figure called the 
table 7 What are examples of this figure 7 
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forms, will be found to occur, though it is believed t^at few, 

if Bay, will be found, which may not be referred to one of the 

fignres described above. The number of changes which may 

take place in some of them, and still the predominating form 

be obvious, are very numerous. Thus the prism may have 

the least possible number of sides, which is three, or it may 

have twelve or more, and some of these faces may be broad 

and others narrow, and still the figure may be that of a prism. 

The length of the prism may also be only the twelfth, of an 

inch, or it may be a foot, or more. 

The hexahedron has six equal faces, but these may be at 
right angles with each other, as in the cube, or they may be 
oblique, as in the rhomboid, fig. 10. 

The pyramid occurs with three, four, six, or eight sides, all 
ending at the same point. 
Fig. 15. 

y^\ The pyramid is also, oflen double, that is, two 
K^ \ pyramids are joined base to base, as already noticed. 
\ ^^'---^Fig. 15 is a double four-sided pyramid, forming an 
\/^ eight-sided figure called a regular octohedron. 

Fig. 16. 

Fig. 16 is a solid with twelve equal sides, call- 
ed a dodecahedron, and is formed by joining two 
six-sided pyramids base to base. Examples of 
the first kind are found in the diamond, zircon, 
and fluorspar, and of the second in quartz, ame- 
thyst, and carbonate of lime. 

Fig. 17. .. 

The table, i^g. 17, like the prism, has any 
number of sides from three to twelve^k This'Sg^ 
ure is a six-sided table. A great variely of other 
modifications will be found to occur. 
It is supposed, as remarked above, that to one oir It^rOt^er 
of these predominating forms, all the actual forms under which 
cr}^stal8 occur may be referred. But it requires an experi- 
enced eye to detect the traces of these predominating forms in 
every instance. Crystals are frequently so changed in their 
appearance, in consequence of truncation and bevdment, that 
only slight traces of their predominant figures remain. 

What is said concerning the modifications of fundamental forms ? How 
may the prism be modified ? How may the planes of the hexahedron 
vary ? What regular figure is formed by joining two four-sided pyr;^ 
aids base to base ? What solid is formed by joining two six-sided ^y^ 
aids in the same manner ? How many sides mfiy £e table have 7 

3* 





• ■ 




25 INTKODUCrnON TO 

Tbuwcation. 

By truncation iff meant, that certain edges, or anglear ci ibA 
crystal are cut off, or replaced by planes. If we take a cube 
of wood and cut off all its comers, we shall have a cube with 
all its solid angles truncated, and replaced by planes. 

Now, although it is not probable that nature works in this 
manner, first completing and then nnitilating her performan- 
ces, yet the appearance of the crystal, and the idea it is wished • 
to convey, are precisely the same as though this had actu- 
ally been done. 

Some crystals are truncated but slightly, and only on their 
edges or angles, while others are so deeply truncated as to 
entirely change their appearance. Sometimes only the an- 
gles or sharp edges are taken off; in other instances the half 
of a pyramid will be found wanting. 

Fig. 18. Fig. 18 represents an octohedron, or double 

four-sided pyramid, with all its edges slightly 
truncated, forming narrow planes instead of 
edges. By comparing this fig. with fig. Id, the 
difference caused by slight truncation will be ob- 
served, the predominating form remaining the same in both 
cases. Examples of this kind of truncation occur in native 
gold, red oxide of copper, and sulphuret of zinc. 

Fig. 19, Fig. 19 represents a crystal of black oxide of 

uranium, which, if perfect, would consist of an 
octohedron, or double four-sided pyramid. But 
both pyramids are so deeply truncated as to form 
a table rather than an octohedron. The edges 
being also truncated, the whole has but little resemblance to 
the predominating form. But still, on careful examination, it 
will be obvious from the broad faces remaining of each pyra- 
mid, that the octohedron is the predominant figure, notwith- 
standing these apparent mutilations. 

Bevelujent. 

Bevdmefdy like truncation, is appUed to the edges and an. 
gles of crystals. It is nothing more than a double truncation, 
producing on the perfect crystal, two new planes, and three 
obtuse a^les, instead of one edge or angle. If we take a 

What is meant by tnincation ?-^How may tnmcation be iHastrated by 
a figure of wood 7 — What is observed ccnceming the degrees of trunca- 
Uon ?— -Explain fig. 18. — ^Wfaat minerals present examples of this kind 

of truncation ? — Explain the change produced in fig. 19 by truncation— 

f^xpl^in wiMit is meant by bevelment. 
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four-sided prism of wood, and with a knife shave off the edge, 
and a part of the two contiguous lateral planes obliquely, so as 
tofi>nn two new planes, which meet and form a new edge, we 
aittdl have an example of bevelment. 

This change is not so common as that produced by trunca- 
tion. It generally affects the edges, sometimes the terminal 
]4anes, and occasionally the comers or solid angles of crystals. 
Fig. 2a Fig. 20 represents an octohedron, or 

double four-sided pyramid, bevelled on all 
its edges and angles ; the three lines show- 
ing that two new faces and three new angles 
have been formed on the planes of each 
pyramid. This modification will become 
more apparent, by comparing fig. 20 with 
fig. 15, which is an octohedron with all its edges and angles 
entire. Examples, galena, and fluor spar. 
Fig. 81. 

Sometimes the solid angles, or coniers only, 
are bevelled, while the edges remain entire. 
Fig. 21 represents a crystal of galena, or sul- 
phuret of lead, in illustration of such a change. 

In these examples it may be observed that the bevelling 
process has only affected the angles of the crystals, while the 
predominating octohedron forms the chief outline of each fig- 
ure. The change of figure is therefore not so great as is oflen 
produced by truncation. 

Primitive forms of Crystals. 

By primitive form is meant the nucleus, or basis of the crys- 
tal, and which is often concealed within the secondary, or ex- 
ternal form. The primitive form may, or may not, be the 
same with the external form. In most instances tliey differ 
widely from each other. In the formation, or growth of the 
crystal, the primitive form is supposed to be first produced, 
and the secondary form to arise from the deposition of parti- 
cles on this. In this manner the secondary form either en- 
tirely conceals the primary, or, as is sometimes the case, 
leaves one or more of its faces visible. 

How may bevelment be illustrated by art 7 — Explain the change pro- 
duced in fig. 20, by beveknent — ^What examples occur of fig. 20 ? — 
Explain fig. 21 — What examples ? — ^What is meant by primitive form ?— 
Is the primitive form the same with the external form ? — EJxplain how 
the primitive form is concealed by the secondary. 
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Whatever may be the external form, each primitive is ai« 
ways found to exist under precisely the same angles, and the 
same primitive is found to be the basid of many species of 
minerals, dilOfering entirely in composition from each other. 
As the primitive forms throughout the mineral kingdom, 
amount only to six in number, it is obvious that many crystals, 
though differing in all respects from each other, must have 
the same primitive. Thus the cube is the primitive f(»rm of the 
crystals of muriate of soda, or common salt, and also of the 
stdphurets of lead and iron. The octohedron is the primitive 
of the diamond, fluate of lime, spineUe, and the red oxide of 
copper. 

The following are the primitive forms, viz. the parallehpi^ 
ped, octahedron, telrgkedron, hexahedral prism, dodecahedron 
mith trianguiar fax^es, and dodecahedron with rhombic faces. 
Fig. 22. The parcdlelopiped, fig. 22, includes the cube, 

the four-sided prism, the rhomb, or any other 
figure having six faces, the two opposite ones 
being parallel with each other. When its angles 
are equal in every direction, and the size of its 
planes alike, it is the cube. When this figure is 
extended so as to make the length greater than 
the breadth, it becomes a four-sided prism, and when the an- 
gles are oblique, that is, alternately acute and obtuse, it is a 
rhomb. ' . 

Fig. 23. The octohedron, fig. 23, has eight triangular 

faces, four of which meet at points opposite to 
each other. This figure is therefore sometimes 
described as two four-sided pyramids joined 
base to base. It is subject to various modifica- 
tions. Thus the two pyramids may be depress- 
ed or elongated. The base may be square, or 
oblique, or the faces of the pyramids may be scalene, or isos- 
celes triangles. Examples, red oxide of copper, native lead. 
Fig. 24. 

The regular tetrahedron, fig. 24, is a soUd 
contained under four similar equilateral triangles, 
and is not subject to any variety of form. Ex- 
amples, grey sulphuret of copper, sulphuret of 
zinc. 






Is the same primitive form, the basis of several secondary forms ? — 
How many primitive forms are there, and what are these forms ? — What 
are the forms included mider the parallelepiped ? — How is the octohe- 
dron modified ? — ^Where do examples occur ? — ^What is the form of thet 
regular tetri^edroD, and what examples occur of this form ? 
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Kg. 25. 



> 



Fig. 26. 




Fig. 27. 




The regular hexahedral prisma fig. 25, is a 
solid contained under eight planes. It is a six- 
sided prism, hounded by a tergiinal plane at each 
end. This figure is variable in the proportions 
between the length, or height of the prism, and 
the extent, or diam<eter of the terminal planes. 

The dodecahedron with rhombic faeces, fig. 26, 
is a solid contained under twelve rhombic 
planes, all similar to each other, and is not sub- 
ject to any variety of form. Example, garnet. 

The dodecaJiedron with triangular faces, fig. 
27, is bounded by twelve triangular planes, and 
is sometimes described as two six-sided pyra- 
mids joined base to base. It is variable in the 
proportions of the height of the pyramids and the 
diameter of the base. Ex. quartz. 



Most common forms op Crystals. 

The pupil in Mineralogy, will find his progress greatly 
facilitated, by acquiring, in this place, such a knowledge 
of Crystallography as to be able to imderstand and explain 
the following figures. For this purpose let him take any sofl 
substance, as a piece of pine wood, and with a knife form the 
solid figures as he proceeds. In this way he will at once ob- 
tain more correct ideas than could be conveyed by the most 
labored descriptions. 

Fig. 28. 



The Regular Tetrahedron. This figure is 
bounded by four oblique planes or faces, and 
has four points, or solid angles, and six edges. 



Describe the form of the hexahedral prism — ^How many faces has the 
dodecahedron ? — How do the figures 26 and 27 differ ? — ^What varieties 
of fig. 27 occur? 
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Fig. 29. 




Fig, 30. 




Fig. 31. 



Fig. 32. 



Fig. 33. 



Fig..». 



The Bame with the summit truncated oi* 
cut off. 



The same with all the corners, or solid angles 
truncated^ 




The same with the edges truncated. 




The same with the edges bevelled. 




The Cube has six equal, square faces, eight 
comers, or soUd angles, and twelve edges. 



The Regular Square Table. It has the same 

number of soUd angles and edges with the 

~y^ cube. If the cube be divided in the middle, 



two square tables would be formed. 
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Fig. 35. 



A Regular Quadrangular Prism, This has the same 
number of faces, angles, and corners, with the cube. 
If two, or three cubes, be laid one on the other, this 
figure would be formed. 



Rg. 36. 




The Cube, with the comers truncated. 




The same, more deeply truncated. 



Fig. 38. 




The same, with (he edges truncated. 



Fig. 39. 




The same, with the confers and edges truncated. 



Fig. 40. 




The Cube, with the edges bevelled, forming two 
planes and three edges, instead of otie edge. 
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Fig. 41. 




Fig. 42. 




The Regular Octahedron, This figure is con- 
t^ned under eight triangular planes, or faces, six 
solid angles, and twelve edges. 



The Octohedron, with a short prism interposed 
^ between the pyramids. 



^ 



Fig. 43. 




The Elongated Octahedron, with the summits 
truncated. 



Fig. 44. 



/' 



./ 



\ 



\. 



The Rhomb. This figure differs from the 
cube, in having its contiguous faces inclined 
\ to each other under various angles, instead of 
/ being at right angles. 



Fig. 45. 




A figure bounded by twenty-four sides. The 
garnet sometimes is found under this form. 



Fig. 46. 




The Dodecahedron, with the triangular faces. 



« M 



Fig. 47. 
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The same, with a short prism interposed, on 
which the two pyramids stand. 



Tig. -48. 

Here is (1) the Hex^ 
ahedral, or Six-sided 
Prim, terminated by a 
6.sidedp3nramid; (2) A 
Pyramid ; (3) An Irreg- 
tdar Pyramid^ standing 
on a short prism; (4) 
the same, but still more 
irregular. Crystals of quartz are found under aJl these forms. 

Fig. 49. 







Fig. 50. 



A MaeUy or Hemitrope crystal, formed by the 
junction of two {lalves, one of wfaic)i is inverted. 




Two crystals crossing each oth^« Sta)|rotide 
occurs in this form. ' 



By obtaining, and examining closely, the solids represented 
by the above cijts, the student will not only gain a general 
knowledge of crystalline forms, but will also understand the 
right application of the terms by which they are designated. 
Thus, the difference between the Tetrahedrany and the Tetra- 
hedraly or Four-sided Prisniy is obvious. The Tetrahedron 
has four sides only, while ihe Tetrahedrdl Prism has four 
sides, more or less extended, surrounding its axis, besides its 
terminations, which may consist of from <»ie to four, or more 
faces at each extremity. This Jigure is also called the Quad' 
rangular Prism. 

4 
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The Hexahedron^ or Cube^ has six equal faces, while the 
Hexakedrdly or Six-sided Prism^ has six sides surrounding its 
axis, besides its terminations. 

The Octohedran is bounded by eight faces, while the OctO' 
hedral Prism has eight contiguous planes, besides its termi- 
nations. 

Mechanical division of Crystals. 

We have stated that the primitive forms of crystals are 
oflen concealed within their actual, or external forms. This 
fact could only have been ascertained by the mechanical di- 
vision, or cleavage of the crystals, which consists in the re- 
moval of their external layers, or covering. This operation 
is founded on the fact that crystals are made up of thin slices, 
or layers, placed one upon the other, and that these are sepa- 
rable, and may be removed by mechanical means. These 
layers are nicely fitted to each other, though in many crystals 
the seams, or natural joints where they meet, are readily dis- 
tinguished by the eye. This is particularly the case in ga- 
lena, or sulphuret of lead, in fluor spar, in common felspar, 
and in the rhombic carbonate of lime. In other minerals, as 
in quartz and some crystals of iron ore, they are not so appa- 
rent, though by close examination their direction may be as- 
certained in most minerals. It is between these natural 
joiAts that cleavage is to be attempted. The instruments for 
this puiipose are various, and depend on the nature of the 
mineral to be divided. The sulphuret of lead and zinc, ia 
which these joints are quite appcurent, require only a sharp 
knife to be introduced between them, the mineral being held 
with the hand on a table. Oxide of zinc is best cleaved with 
pincers, having sharp edges, while many varieties of car- 
bonate of lime yield to a slight blow with the knife. Some 
minerals require to be heated, and in that state to be plunged 
into cold water, by which fissures will be produced in the 
direction of their natural joints, after which cleavage can be 
effected. 

The faces produced by cleavage are always smooth and 
«hining, and are thus easily distinguished from the surfaces 
tnade by fracture, which never present this appearance. 

What is meant by the mechanical diTision of crystals ? — ^What crystals 
are mentioned as illustrations of this sabjeVit ?— On what part of the crys- 
tal is mechanical diyiiioo tnlM attenqpted T— What instrmnents are em- 
ployed in the mechmir t «mtdi t— How are the faces pro- 
duced by cleavage diM i|OM pvodveod by fracture ? 
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We have already stated that in some instances the primaily 
uid secondary forms are the same. In such cases cleavage 
only dtnunishes the size of the crystal, but does not in me 
least change its form. Crystals of rhombic carbonate of lime 
are an example. Cleavage can only be effected in thisj in the 
direction parallel to all its plane surfaces, and hence, however 
far the process is carried, the shape of the specimen will still 
remain a rhomboid as at first. In all cases where the' pri- 
mary and secondary forms are the same, the same effect only 
will be produc^ by cleavage. In those instances where the 
primary and 4p>ndary forms are different, an entire chan^ 
in the figure of the crystal is often produced by cleavage, in 
some minerals these two forms would seem to have no con* 
aection with each other. Thus the secondary form of fiuor 
spar is most commonly the cube, while its primary is the oc 
tohedron. 

In the process of cleavage, the primitive form is known to 
be obtained, when it is found that the layers continue to sepa- 
rate in directions parallel to all its sides, whatever its figure 
may be. It will be obvious that when this is found to be the 
case, the figure of the crystal will not be changed, but only 
its size reduced by continuing the cleavage. 

Fig. 51. *. • . 1 ,. 

To make the nature of mechamcal di- 

vision more obvious, let fig. 51 repre- 
sent a crystal of fiuor spar. The form 
is that of a cube, and cleavage can be 
effected only across its coruers. The 
cube, it will be remembered, has six 
equal sides, and eight soUd angles or 
vxy . comers. If, therefore, we cleave off 
/Xj. each of these comers, we shall form a 
figure having fourteen faces, viz. eight new triangular planes 
instead of the corners, and a part of the six original faces of 
the cube. Now it is obvious by the figure, that if the process 
be continued, and layer after layer be removed from each of 
the new faces, making the opposite planes parallel with each 
other, that Ae cube will finally disappear, and that we shall 

When does cleavage produce a change of form in the crystal, and 
when not ?— In the process of cleavage, when is the primitive form 
known to be obtained ?— Explain fig. 51, and show in what manner clea- 
▼age is to be efiected on a crystal of fluor. 
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Fig, 53. obttun a aolid having eight plane faces 

instead of eight comers, thus forming the 

primitive octohedron which is seen in 

lie middle of fig. 53. 

This process may readily be illustra- 

jted by apiece of cork, or potatoe, and a 

sharp knife. 

j Having obtained the octohedron, it 

' will be found that the cleavage of the 

mineral may still be con^iued, but that 

the form of the crystal will not thereby be cho^*'^ ' hence this 

is the primitive foim of lluoi spar. 




Fig- M. 




; now that the cube is 
the primitive form, and that the 
octohedron is one of lis secondary 
modifications. Tlie octohedron 
has eight triangular faces, and six 
solid angles, or comers. If, there- 
fore, we cleave away or truncate 
each of these angles, we shall at 
first obtain a figure of fourteen 
faces, as in the former instance. 
But the new faces will be squares 
instead of triangles as before, (see 
fig. 53,) where the dotted lines show the new faces formed by 
I cleavage. Now as the octohedron has six corners, and the 
' cube six sides, if we continue the cleavage so as to form par- 
allel faces, we shall finally obtain a figure having six equal 
sides, and eight solid angles, or a cube. 

*^K- 54- Fig. 54 shows that if the truncation 

be pursued on each of (he six corners 
of the octohedron, the cube contained 
within the outhne of that figure will be 
formed. 

This experiment may be made on 
n octohedral crystal of sulphuret of 
(ad, and a brilliant cube obtained, 
whose form will nol be changed by fur. 
ther cleavage. This, therefore, is the 
primitive form of sulphuret of lead. These examples are suf- 

Whal ia inlended by fig. 52 T — Explain whol is Baid concerning fig. 53 — 
How many fncea ond comers has the oclohedron ! — Show how the oc- 
lohedron will be converted into the cube by cleavige ? — On what sub. 
stance may this expehment be made 1 
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fideat to rive the beginner an idea of the nature of the me. 
chanical division, or cleavage of minerals. 
Anglsi of Cbistals. 
We have stated that the constancy of the angles under 
which crystalline bodies appear, is often the surest means of 
distinsuisliing them. 

Notwithstanding the modifications of form which the crys- 
tals of many substances present, still it is found that each va- 
riety of the same substance aSbrd an invariable quantity in 
their angular admeasurements. Thus, if we take a sis sided 
crystal of quartz, and ascertain the quantity of the angle which 
oae of the lateral planes makes with its corresponding termi- 
nal plane, we shall have the angle which all other cryirtals of 
quartz give at the Junction of their lateral and terminal planes. 
And 'so if we measure the angle produced by the meeting of 
any two apposite faces of a pyramid of quartz, the same angle 
will apply to the corresponding part of any other crystal of 
the same substance. 
"^^ ' Thus, in the crystal ofquartz fig. 55, the angle which 
jK the inclination of any face of the pyramid makes with 
^ZL^its corresponding lateral plane, Uial is at a, or a, is 
equal to 141° 40', and this angle will be found the 
same on the corresponding part of any other crystal of 
the same substance, from whatever part of the world it 
may come. In the same crystal, theinclination of the 
two opposite faces of the pyramid, meeting at o, will 
he found under an angle of 75° 23', and this mutual 
inclination will be found the same in any two opposite 
I terminal planes of any other crystal ofquartz. 

II Nor does it m^e any difference in this reaped, 
whether the sides of the crystal are symmetrically formed, or 
whether one side and terminal plane are enlarged at the ei- 
Kg. 56. pense of the others, or not. Thus, in fig. 56, although 
one of the lateral and terminal planes are extended, 
while the others have suffered a corresponding dimi- 
nution, still the angles at a, and a, as well as that at 
o, have the same quantities as those on the similar 
parts of fig. 55. 

This system of order and regularly, in respect to 
angular admeasurements, prevails in all perfectly 
cryilallized bo<ties of every kind. 

[Ftr (aMtiant, mdt pagt 38.] 
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GomOKBTEB. 

The goniometer, or angle measurer, is an instrument by 
which the angles of crystals are cletermined. The instrument 
here figured is called the common goniometer, m order to dis- 
tinguish it from the rejkctive goniometer, an instrument not so 
easily employed, though more accurate m skilful hands. 

Fig. 57. 




The common goniometer consists of a brass semicircle, M, 
N, graduated into 180 degrees. B, and D, are two steel arms 
connected by a thumb screw so that they can be screwed 
tighter together when occasion requires. This screw enters 
a small steel nut on the under side of the bar, connecting the 
two ends of the semicircle, and is the pivot on which the arms 
turn. In each arm there is an oblong aperture through which 
the pivot passes, so that they may be drawn back, the effect 
of which is to move the centre of motion nearer the pointed 

' What is said concerning the invariable quantity which the angles of 
crystals present 7«^Explain fig. 55, and point out which angles are re- 
ferred to in the text — ^When one face of a crystal is larger than another, 
does this make any difference with respect to the angles ?— Compare fig* 
ures 55 and 56, and show the correspondence of their angular quantities. 
What is the goniometer?— Of what does this instrument consist ? 
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ends of the anna. C, is a short pin passing through an i^per- 
ture in the under ann so as to keep it in its place. 

The most convenient mode of using this instrument is to 
take off the arms, and for a small crystol, to draw them hack 
on the pivot, so as to bring the centre of motion near the 
pointed end, and for large ones, let them remain as they now 
are. Then tighten the thumb screw, so that the arms need 
not move and loose the true angle. Having.applied them care- 
fully to the crystal, put the under arm in its place, as shown in 
the figure, and the right side of the other arm will cut the de- 
gree on the graduated scale. 

Double Refraction. 

It is well known that when a ray of light passes obliquely 
from one medium to another of a different density, it is re- 
fracted, or bent out of its original direction. Experiment 
shows that when the ray passes from a rarer, into a' denser 
medium, it is always refracted towards a perpendicular line 
passing through that medium, and also that when it passes 
from a denser into a rarer medium, it is refracted in a contra- 
ry direction, or from such a perpendicular. The air, water, 
glass, or any other transparent substance employed for such 
experiments, is called a medium. Agreeably to this law, when 
light passes obliquely from the sun into water, the rays are re- 
fracted towards a perpendicular line, raised from the point 
where the ray meets the medium. 

Thus, let the medium, 5, fig. 58, be glass, 
and the medium, c, be water. Then the 
ray a, as it falls from the air upon the 
medium 5, will be refracted towards the 
I perpendicular line c, d; but when it reach- 
es the rarer medium, water, whose refrac- 
tive power is less than that of glass, it is 
^ d not bent towards the perpendicular as be- 

fore, but is thrown from it, and approaches the original direc- 
tion of the ray a^ g, as it passed through the air. 

This explains the reason why objects are multiplied when 
seen through the inclined contiguous surfaces of any trans- 
parent medium. The light coming from the object being.re- 
fracted by the oblique surface, passes to the eye in a different 

- ■ ■ ■ ■ ... ^ ..I,,,. m f» 

Explain the method'of using this instrument — ^What is meant hj m- 
&a<:tiQn ? — ^When a ray of light passes from a rarer into a denser raiadi- 
om, how is it refracted ? — ^What is a medium ?— Which way is a ley ol* 
light refracted when it passes into water ?— Explain fi^. 58, and show 
how the ray is affected in its passage through water and glass. 
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direction from that of the real object, and hence as many, ima- 
ges are seen as there are oblique planes. 

Fig. 59. This optical law may be well illustrated by any 
perfectly formed crystal of quartz, fig. 59. The 
black point seen through the upper lateral plane, 
appears in the direction in which it really is, be- 
cause there, the two opposite faces, being parallel, 
the light is not refracted. But though there is re- 
ally but one point, or object, there seems to the 
eye to be four, because the obliquity of the other 
surfaces bend the rays of light, so as to make the images of the 
object come to the eye from different directions. The same 
effect is produced by glass or other transparent substances 
cift into the same form. 

In all these cases, whether the object is seen double, or 
treble, the phenomena are those of simple^ or single refraction, 
because the direction of the rays of light are changed only by 
the direction in which they happen to strike the transparent 
surfaces. 

In the phenomena of double refraction, the effect depends 
on an entirely different cause from that here explained, since 
the image of a single object is doubled when seen through two 
parallel surfaces. 

Tlie phenomenon of double refraction was first discovered 
by means of a transparent piece of rhombic carbonate of lime, 
called Iceland spar. 

To observe it, a transparent crystal with polished surfaces 
must be selected. If the surfaces are not naturally smooth, 
they may readily be made so by rubbing on a plane whetstone, 
and afterwards polishing on a razor strap with a little whiting. 
Having prepaced the crystal, draw a line with ink on paper, 
and look at it through any of its parallel faces. If the crystal 
be turned so that its longer diagonal, or acute angles, corres. 
Fig. 60. pond with the line, the greatest refraction 
will be produced, and the two images will 
be most distant from each other. Fig. 60 
represents a rhombic crystal placed over a 
black line, in the direction to show this ef. 
feet. 




Explain fig. 59, and show the reason why four images are seen, when 
there is only one ot^ject— Does fig. 59 illustrate single or double refrac- 
tion ?— What is the diflbmioe hetween siiigle and double refraction 7 — 
By what means was doiib!UnftaetuMidisooveTed?---HQW may this phe- 
nomenoB be obMntdt--^ ivhiiApotituii of the erzstal does the greatest 
refhLCtion tak« pbr^ * 
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Fig. 6L 




If now the crystal be gradually turned, or 
made to revolve, either to the nght or left, 
the refracted lines will be seen gradually to 
approach each other, as represented by fig. 
16; and if the revolution be continued until 
the shorter diagonal, or obtuse angles of the 
crystal correspond with the line, the double 
refraction will entirely disappear, and only one 
image will be seen, as in fig. 62. If a second 
crystal of spar be laid on the first, so that their 
positions shall correspond with the greatest de- 
gree of refraction, the effect will be increased, 
or doubled, if the crystals are of the same thick- 
ness. And if now the upper crystal be made 
^"^ to revolve on the lower one, so as to bring the 

obtuse angles of the first to coincide with the acute angles of 
the other, three lines will be observed instead of two, as be- 
fore. If the revolution be continued so as completely to re- 
verse the angles, and the oblique planes of the two crystals, 
the doubly refractive effect will cease entirely, and only a sin- 
gle image will be seen. The property of double refraction 
is possessed by a considerable number of substances. These 
are chiefly native, and artificial crystals. In some of these, 
this property cannot be observed, without much practical skill, 
and in others the crystals reguire to be cut and polished in a 
peculiar manner before it can be observed. 

In respect to the cause of double refraction, it is perhaps 
only necessary to say here, that it has excited the attention of 
philosophers ever since its discovery, and that it still remains 
doubtful. 

Colours of Minerals. 

This property is exceedingly various, and though pne of the 
most obvious and striking among the external characters of 
minerals, is not always the most sure means of distinction. 
b some minerals the colour is accidental, and depends upon 
the presence of certain metallic oxides. Thus quartz may be 
yellow, brown, red, purple, white, or colourless, and transpa- 
rent, depending on the presence or absence of certain metallic 

- In what position is the refraction least ? — ^What is the effect, when a 
second crystal is laid on the first ? — What position of the two crystals 
pRMbMM three lines ? — Do other substances besides Iceland spar occa 
iIm the iime phenomena ?— ^What is said concerning the cause of donbl 
ftfraetieB?— How far is colour to be depended on as a means of dif^ 
iDilldiif minerals ? 



42 cnnoDrcnoN to 

oxides. The diamomd also is found either yellowish, blue^ 
roee red, nearly black, or perfectly transparent and without a 
tinge of c<^oar. In these and many other instances, no reli- 
ance, as a means of distinction, can be placed on colour alone. 
This uncertainty, however, applies chiefly to the earthy and 
alkaline minerals, there being others in which the c<dour, aris. 
ing from some essential part of the compositicm is invariable, 
and therefore a sure characteristic. This is especially the 
case with all the native metals, and with most of the metallic 
ores. Thus the ores of lead, arsenic, mercury, and many 
others, may be distinguished merely by their colours. 

Mineralogists have assumed eight colours as primary, or 
fundamental, and then described the shades arising from these. 
But in addition to colour merely, there is an important distinc- 
tion, arising from the kind of surface from which the colour is 
reflected. The shade of colour arising from a metallic sur- 
face, diflers materially from the same shade when reflected 
from any other substance. Hence colours have been divided 
into metallicy and non-metallic. 

Metallic colours. These are copper -red, the colour of metal- 
lie copper. Bronze yellow, a little darker than brass. Brats 
ydlovjy the colour of brass. Crold yellow^ the colour of pure 
gold. Stiver white, the colour of pure silver. Tin white, the 
colour of pure tin. Lead grey, the colour of newly cut lead. 
Steel grey, the colour of broken steel. Iron black, the colour 
of black oxide of iron. 

Non-metallic colours. The eight primary, or fundamental 
non-metallic colours are, white, grey, black, blue, green, yellow, 
red, and brown. 

The shades of each of these colours are described by some 
mineralogists with great minuteness, as snow white, greenish 
white, milk white, velvet black, bluish black, &c. but this ap. 
pears to be hardly necessary in an epitome like the present. 

Play of colours. A few minerals present curious and inte- 
resting phenomena with respect to the colour of the light which 
they reflect. These peculiarities seem to arise from diflTerent 
causes, probably depending on the structure of the mineral. 
The great beauty and value of the precious opal, arises from 
this peculiarity. As its position is varied with respect to the 
lu;ht, it transmits from its interior, most of the colours of the 

Under what circumstances is colour to be depended on ? — In what 
minerals are the colours invariable and characteristic ? — ^How do mine, 
ralogiati divide colours ? — What aie the metallic colours ? — ^What are 
the non-metallic colours ? — ^What is ■ observed concerning the play of 
colours 7 
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fainbow, either in succession, or sometimes several at the same 
instant. Dr. Brewster, afler numerous experiments, con- 
cludes, that this play of light from the opal is caused by its 
fissile structure, and not by accidental fractures, as others had 
supposed. * 

The labrtubriie or opalescent felspar also presents a remark- 
able play of colours, especially when cut into a convex elipti* 
cal siiape, and polishedT. The colours appear to come from 
immediately under the surface, and not from the interior of 
the stone as in the opal. 

Iridescence. This property differs entirely from those de- 
scribed above. It is sometimes evidently caused by acciden- 
tal fissures in the interior of the stone, and consists in the re- 
flection of prismatic rays from within its surface. Two 
smooth pieces of glass, pressed together with the fingers, will 
produce similar phenomena. Rock crystal, or pieces of fVac- 
tured glass, sometimes display these colours jj^ great beauty. 

Tarnish. This is a change of colour merely on the sur- 
face of the mineral, arising from the different degrees of 
oxidation it has undergone, and in consequence, of which vari- 
ous tints, as green, blue, yellow, &c. are reflected. Such ef- 
fects are chiefly confined to the metallic ores, and sueh sub- 
stances as contain a portion of metal in their composition, or 
investing their surfaces. Specular oxide of iron, anthracite 
coalj and copper pyrites, often present fine examples of irised 
surfaces. 

Lustre. 

The lustre of a mineral depends on the quantity of light 
which, is reflected from its surface. This is often an important 
character in distinguishing specimens, because it is uniform in 
the same species, and not, like colour, liable to variations. 

The kinds of lustre are the metallic, adamantine, resinous, 
jnireauSj and pearly. 

The metallic lustre is exemplified in the peculiar appearance 
of all the iQCtals and many of their ores, when compared with 
other bodies. 

The adamojUine lustre is not easily described, but is readily 
distinguished in the diamond, corundum, and carbonate of lead. 



Wbat is the most probable cause of the play of colours in the opal 
What IB the cause of irideicence ? — ^How is this illustrated with two 
pieces of glass ? — ^What is meant by tarnish ? — ^What minerals are liable 
to this' change ? — On what does the lustre of a mineral depend ? — ^What 
m the ^inAu of lustre mentioned ? — ^What minerals show the adamantine 
lustre? 
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The resinous lustre is that of broken resin. Examples of 
this lustre occur in pitchstone, and vesuvian. 

The vitreous lustre is that of fractured glass. Quartz, topaz, 
and beryl, are examples. 

The |>6arZ^ lustre is that exhibited by the mother of pearl. 
Some minerals show this lustre only when they reflect the light 
in a certain direction. 

Habdness. 

This is a character of considerable importance, since it is 
generally uniform in the same variety. It is that property by 
Mdiich substances resist impressions and is ascertained by 
comparing one mineral with another. Minerals are com- 
pared in this respect by scratching one with another, or bv 
making a few, well known species, the standards of compan* 
son. Quartz is one of these standards. Thus if any mineral 
is found to scratch quartz, it is considered as being harder, 
than that substance, as topaz, sapphire, &c. Glass has also 
been made a standard for the same purpose. All the varieties 
of quartz scratch glass, while all the carbonaceous minerals 
are softer than glass, and may be generally scratched by the 
point of a knife. This is often a highly convenient mode of 
distinguishing the silicious, from the limestone species. 
Minerals of a lower degree of hardness than such as yield to 
the knife, are such as yield to the nail. For this purpose the 
thumb nail is used. Gypsum, talc, and the clays are exam- 
ples. 

Electricity. 

Some minerals become electric *by friction, others by pres^ 
sure, and others by heaU ^ 

There are two kinds of electricity, called positive and neg* 
ative by some, and by others vitreous and resinous. When 
two subst€inces, possessing the same kind of electricity, are 
brought together, they mutually repel each other. If one is 
positive and the other negative, they attract each 6rther. 

Quartx, mica, sapphire, barytes, and many other minerals, 
acquire electricity when rubbed with the dry hand, or with a 

^ What is the appearance of the resinous lustre ?—What is the best 
example of the vitreous lustre ?— What is the pearly lustre ? — ^Wh^t is 
hardness ? — ^How is the hardness of minerals ascertained ? — ^What sub. 
stances are taken as the standards of hardness ?— How is it ascertained 
that <me mineral is harder than another ? — ^What are the two kinds of 
electricity called ? — ^When do two electrical substances repel eadi 
Atk«i. 1— When do they attract each other ?— By what different proeeBtes 
misbecome electric 1 
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Fig. 63. 



piece of silk, woollen cloth, or for. These are said to be- 
come electric by friction. Those which become electric by 
boat are called pyro-electric. These are chiefly crystals, and 
it is a curious circumstance that they acquire positive electri- 
city at one end» and negative at the other. Such crystals 
often terminate in a different number of faces at each extrem- 
ity, and it is remarkable that the end having the greatest 
nimiber of faces is always positive. Perfect crystals of tour^ 
maline^ or schorly display this property in the most striking 
manner. 

The electricity of minerals is shown 
by a little instrument called an eledrome- 
ler, fig. 63. It consists of a glass stem, 

a, which is fixed in a small wooden base, 

b, and to the upper end, c, there is sus- 
pended a small piece of gilt paper by a 
alk thread. To try the electricity of a 
crystal of tourmaline, hold the mineral in 

I a pair of forceps with a glass handle, for 
a minute, over a lamp to heat it, and then 
present it towards the gilt paper. The 
paper will be attracted and move forward 
to meet the crystal ; then on presenting 
the other end of the crystal, the paper 
will be repelled, and retire from it, show, 
ing that one end is positive and the other 
negative; The forceps with the glass handle are necessary in 
these experiments, because the hand would conduct away the 
electricity if it touched the mineral, whereas the glass is a 
non-conductor of the electrical fluid. 

Quartz, and other minerals which become electric by fric- 
tion, must be rubbed on a piece of for, or other soft non-con- 
ducting substance, and then presented to the gilt paper. 

In most instances, |>o^^(2 stones acquire positive electricity 
by friction, while if the same stones have their polish destroyed, 
theyacquire negative electricity, by the same treatment. The 
diamond, however, is an exception to this, being always posi- 
tive, whether rough or smooth. 

What is said of the different electricities acquired by the extremities 
•f some crystals ? — Describe the electrometer, fig. 63, and the mode of 
umng it — ^Why is it necessary to use forceps with glass handles in these 
experiments ?-^Which electricity do pc^shed stones acquire by friction ? 

6 
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Phosphorescence. 

A body is said to phosphoresce when it gives light without 
heat, or when it shines by being heated below redness. 

This property is not constant, even in the same species^ 
Thus some varieties of fluate of lime become beautifully phos- 
phorescent, when thrown on an iron shovel heated below red- 
ness, while other varieties, when treated in the same manner, 
yield no perceptible Ught. 

Some minerals exhibit this plroperty when scratched, or rub- 
bed against each other, and a few, even when brushed with a 
feather. Two pieces of quartz, when struck against each 
other in the dark, will emit a faint flash of light. And that 
variety of carbonate of lime called dolomite, when scratched 
with the point of a knife, in the dark, emits a streak of lij^t. 
Blende, or sulphuret of zinc, exhibits the same property. The 
best way to show the phosphorescence of fluor, colophonite, 
argentine, and other minerals requiring heat, is to make a 
shovel' red hot, and having immediately carried it into the dark, 
sprinkle on the mineral in the state of coarse powder. As the 
iron cools and turns black, the phosphorescent light will be 
seen. 

Specific Gravity. 

The specific gravity of a body is its weight when compared 
with the weight of a quantity of water equal to its own bulk. 
Thus when we say that gold has a specific gravity of 19, we 
mean that gold is 19 times as heavy as a quantity of water 
equal to its own bulk. When a mineral is suspended in water 
and weighed, it is lighter than when weighed in air, by the 
weight of a quantity of water equal to the bulk of the mineral 
so suspended. The reason of this is obvious, for if the sub- 
stance was not, bulk for bulk, heavier than water, it would 
not sink in it, but if it sinks, its weight must be diminished by 
exactly that of the quantity of water it displaces. 

To find the specific gravity of a substance, therefore, it must 
first be weighed in air, or in the ordinary manner, and then 
weighed in water, when its specific gravity may be found ** ^y 
dividing its weight in air by its loss in toater." 



When is a body said to phosphoresce ? — ^By what means are 

rals made to exhibit ibiB property ?— What is the method of showing tfatt 
property in minends reqmring heat 7— What is the specific gravity of a , 
body?—- Whyis tlia qpaeifiB CfMity of gold said to be 19 7— Why doM ' 
a mineral w^lMi-<-- dMa fa iir 7— What ia the rule for ^Bding ^' 
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Tig. 64. 




First weigh the body in a deli- 
cate pair of scales, and note 
down its weight in grains. Then 
with a hair, or fine thread, sus- 
pend it from the bottom of the 
scale-dish in a vessel of water, 
as represented by fig. 64. As 
it weighs less in water, weights 
must be added to the side of the 
scales where the body is sus- 
pended, until they exactly bal- 
ance as at first. Next note down the number of grains so 
added, and they will show the difference between the weight 
of the body in air and in water. Now it is plain that the 
greater the specific gravity of the body is, the less compari- 
^Yely will be this diff*erence, because each body displaces only 
its own bulk of water, and some bodies of the same size, are 
many times more heavy than others. Tlius a square inch of 
platina will weigh 22 ounces, while the same bulk of silver 
will weigh only 11 ounces. But the two pieces of metal when 
weighed in water will loose exactly the same number of grains, 
because they each displace a square inch of water, though in 
comparison to their weights, the platina only loses just half 
as much as the silver, because it weighs twice as much. This 
is the principle on which the rule is founded, for the greater 
the loss is, the less in proportion will be the specific gravity, 
and so the contrary. * 

Havmg noted down the weight of the mineral in air, audits 
loss in water, divide the number of grains representing the 
first, by that representing the last, and the answer will give 
the specific gravity. Thus suppose 22 ounces of platina to 
lose 1 ounce, 11 ounces of silver to lose 1 ounce, then 22 
being divided by 1, gives 22, and 11 being divided by 1, gives 
11. The specific gravity of platina is therefore 22, while 
that of sUver is 11. 

Chemical Chabacters. 

We have now enumerated the principal characters of mine- 
fab which can be ascertained without chemical re -agents. 
Wte called their external^ or physical characters. 



Desenbe die method of taking the specific gravity of a body by the 
fig. 64 — ^Why does a square inch of platina lose a less propor- 
jX its weight in the water than the silver ?— What are the external 
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Therie is still another class of characters which are employed 
in distinguishing minerals. These are called chemical char- 
acters, because heat and acids are the agents by which they 
are detected. These characters are developed by means of 
th^ mouth How pipe, and a few simple experiments made by 
means of two or three acids. 

The blow pipe is a very simple instrument, but in skilful 
hand& is of great power, and to the mineralogist is indispensa- 
ble, as well as highly convenient. 

It most commonly consists of a slightly conical, or tapering 
tube of brass, 10 or 12 inches long, curved towards the small 
end, and terminating in a fine orifice. A more convenient 
form, however, is that represented by fig. 65. This con- 

Fig- 65. gists of three pieces, as 

shown by the figure, which 
are made to fit each other 
accurately by grinding. 
For the convenience of 
transportation, the smaller long piece, when the instrument is 
taken apart, fits into the larger, and into this, the tip is put as 
a stopper. Thus the instrument assumes a very small com* 
pass, and may be cairied in the pocket. 

This instrument is used by taking the large end into the 
mouth, placing the small end in the flame of a lamp, and 
gently blowing, so as to direct the flame on the mitkeral, 
which is laid on a charcoal support. 

To keep ftp a constant stream of air, is the chief difficulty 
which the beginner will experience in the use of this instru- 
ment. To do this, the inspiration must be made through the 
nostrils, while the cheeks are employed as bellows. This 
•art is however soon learned by practice. A small pair of 
forceps are used to hold the charcoal, on which the fragment 
of ore is laid. When a very intense heat is required, and the 
fragment is so light as to be in danger of being blown away by 
the air, it may be confined by making a small cavity in the 
charcoal, into which the substance is put, and partly covered 
by another piece of charcoal. 

By means of this simple instrument, the most violent heat 
of a furnace may be produced, while the experimenter has 

What others, besides physical characters, are employed iB distinguish- 
ing minerals ? — By what means are the chemical characters of mitferals 
developed? — Describe the blow pipe represented by fig. 65 — What is the 
me&od of using this blow pipe ? — ^What are the advantagee of the blow 
pipe in makiag experiments on minerals ? 
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liie advantage of constantly seeing how his specimen is af- 
fected by the heat ; when it is melted ; what odour arises from 
itj &c. In refractory minerals, the fragment should not ex- 
ceed the size of a grain, or even half a grain of wheat. 

In respect to the intensity of the heat, there is a considera- 
ble difference, depending on the kind of fuel employed for 
this little furnace. Hie flame from a tallow candle is better 
than that from oil, and wax makes a stronger heat than tidlow. 

In making experiments with the blow pipe on the metallic 
oresy fluxes are used, and it is often the case that the best test 
of the presence of certain metals, or metallic oxides, is the 
colour imparted to the flux. One of the most common and 
convenient fluxes for the purpose, is glass of borax, or com- 
mon borax, deprived of its water of crystallization by heat. 
This will not spread on the charcoal, nor sink into it, but when 
melted always takes the form of a globule. The mineral and 
the borax should be in the state of powder, and, made into the 
form of a little ball with a drop of water. This being laid on 
the charcoal, the heat should be gradually applied until the 
borax is melted, when it may be raised t6 the utmost. 

Action of the adds. The acids are employed in practical 
mineralogy, merely as tests, to distinguish certain minerals 
from each other. Thus carbonate of lime may generally be 
distinguished by its eflervescence, as we have already seen. 
Certain minerals form a jelly with acids, and are thus known 
from others which they most resemble, and which have not 
this particular property. 

In making experiments with the acids, one of the most con- 
venient vessels is a watch crystal, in which a little of the acid 
being placed, the mineral is dropped in, in the state of poVder, 
from the point of a knife. Some minerals, on which the acid 
will produce little or no observable eflfect in the mass, will 
eflervesce smartly in the state of powder. The acids em- 
ployed are the sulphuric, nitric, and muriatic. 

Chemical Mineralogy. 
In systematic books on mineralogy, the minerals are ar- 



What should be the size of the fragment experimented on ? — Does it 
make aay difference what kind of fuel is employed for the blow pipe ? — 
What is said of the use of fluxes ?— What is the most common and con- 
venient flux ?— How is this flux to be used ? — For what purpose are t^ 
Mcida employed in mineralogy ? — ^What is said to be one of the n* 
eonvenieiit ▼easels in making experiments on the minerals with 
acids? 

5* 
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ruiged according to their chemical compoaition, ftod oof Mw 
cording to ihcir colours, or external forms. When the crys- 
talline tonn is precisely the some, it will be obvious, from what 
has already been staled, that the mineral belongs to the same 
individual species. But two minerals may bave nearly the 
same form, and still diSer entirely in their compositions. 
Thus one tariett/ of carbonate of lime, and one of carbonate 
of trim, so nearly resemble each other in their crystalline 
forms, that the eye can distinguirfi no difference, and it is only 
by the use of the goniometer that any variation in the quanti' 
ties of their angles can be determined. 

Now although the crystals resemble each other so nearly 
in external appearance, it is apparent that they cannot with 
any propriety be classed together, because they differ so es- 
senlially in their qualities. 

On tbe contrary, some minerals, although composed of 
nearly the same ingredients, differ entirely in e.vterual form, 
colour, fracture, and lustre. Thus quarte is sometimes colour- 
less and transparent, and in the form of a perfectly symmet- 
rical solid, and sometimes it is red, yellow, purple, or brown, 
the form continuing the same. Other specimens of quartz 
are amorphous, that is, without any regular form, and these 
present a great Tariety of colours, fracture, lustre, and texture. 
StUl all these varieties are essentially composed i^ the same 
constituent, gHex, the only difference being, that one variety 
contains a. small portion of the oxide of some metal, on which 
its colour depends, which tlie other wants. 

The place of every mineral in the arrangement being de- 
termined by its essential qualities, it is obvious that a resem. 
blance of colour or form, constitutes a difference which may 
be only accidental, and that the only sure method of arrange. 
ment must depend on the composition of each individual 
species. Thus when we find, on chemical analysis, that a 
number of minerals an! composed almost entirely of quartz, 
or silex, though they differ in colour, form, transparency, and 
other external characters, still in the most essential property, 
that is, composition, they closely resemble each otlier, and 
therefore ought to be arranged togeiher. For the same rea- 
son, all the varieties of carbonate of lime, though they differ 

How ate mincrBls nrranged in Byslemaric books ' — Does Ihe nearrs- 
semblsnco of ctyBlalline fonns, iadJcate a similariiy of composition ? — 
Do minerals of Ihe Bsnie easenCinl coinpoaition often differ much from 
eacb oiber in fracture, fomi, and colour 1 — VVliy is the chemicBl meth- 
od of Bnangenient the only sure one ^ 
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from each other in ahnost every external respect, still agree 
io die essential property of composition, and therefore are 
a^nuiged accordingly. 

The composition of minerals is determined by chemical 
analysis, which consists in separating each ingredient, or ele« 
ment, of which the substance is composed, from the others, 
so that each may be tested, and weighed, or otlierwise ex- 
amined by itself. These processes, where the mineral is 
composed of many elementary substances, are long and dif. 
ficult, requiring great skill and much practical knowledge of 
chemistry. 

The .principal substances of which minerals are composed, 
besides the metals, are what were formerly known under the 
general name of the eariJis, These substances are now some 
of them considered metallic oxides, or metals forming earths, 
when united to oxygen, in which state they naturaHy exist. 
They are lime, barytes, strontites, magnesia, silex, alumine, 
ittria, glucina, zirconia, and thorina. 

Of these it is not certain that any are composed of a metal 
and oxygen, except the four first named, though by analog}*, 
the metallic nature of the others is inferred. 

Besides these earths, mineral substances contain three 
alkalies, called potash, soda, and lithia. The basis of potash 
is a metal of a silver white colour, and so light as to swim on 
water. It is called potdssium. The basis of soda is also a 
metal similar in its appearance and properties to potassium. 
It 13 called sodium. When potassium is exposed to the air, it 
absorbs oxygen from the atmosphere, or burns, and is thereby 
ccmverted into the well known substance, potash. By a simi- 
lar process, sodium is converted into soda. These circum- 
stances are a sufficient proof that the bases of potash and 
soda are metals. The basis of the other alkali, lithia, is also 
of a metallic nature, and is called lithium. The metallic bases 
of the earths and alkalies are called metalloids^ to distinguish 
them from the other, or more perfect metals. 

Some of the earths above enumerated form the principal 
parts of a great number of minerals, while others have only 

■ m 

How is the composition of minerals determined ?-r-In what does analysis 
consiit ? — Is the analysis of minerals, a simple, or a laborious and com* 
plieatad process ?t— What are the principal substances of which minerals 
are composed, besides the metals ? — What are the names of the earths ? 
Which of these are metallic oxides ? — ^What three alkalies are found io 
BOBerals ?— -What is the metallic base of potash called ?— What is jj^ 
aetslHc base of soda called ? — By what general term are the metaU* 
hues of these substances known ? 
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been found in a few rare specimens. The most common and 
abundant earths are lime and silex. These form the chief bulk 
of the mountains in all parts of the world. Alumine, which is 
the base of clay, is also very abundant. On the contrary, 
zirconia has only been found in two precious stones, zircon, 
and hyacinth ; and glucind,.ittria, and thorina, have each been 
detected but in a few instances, and only in minute quantities. 

The number of metals known, besides the metalloids, are 
29. Their names are as follows: — platinum, gold, silver, 
palladium, rhodium, iridium, osmium, mercury, nickel^ colum. 
bium, tungsten, chromium, .molybdenum, arsenic, tellurium, 
selenium, cerium, titanium, uranium, cobalt, bismuth, antimony, 
lead, copper, cadmium, tin, zinc, iron, manganese. The 
metals are all simple, or elementary bodies, that is, they can- 
not be decomposed or separated into more simple elements, 
or parts. 

Including the metalloids, there are forty metals in the whole, 
all elementary bodies, found in the earth. Besides these, 
chemists enumerate ten or eleven other simple substances. 
These are the gases, oxygen, chUmne, hydrogen, and nitror 
gen, and the solids, iodine, sulphur, phosphorus, carbon, and 
borax, which is the basis of borax, and bromine, which is a 
substance newly discovered in sea water, resembling iodine in 
its properties. 

The whole number of simple, or individual substances, there- 
fore, which compose all that variety of rocks, stones, metals, 
and earths, found under the surface of the globe, as well as all 
the trees and vegetables which grow on it, and all the men 
and animals which inhabit it, including all kinds of fish and 
shells that live in the sea, amount to only fifty, or fifly-one. 
This is a striking illustration of the wisdom and power of the 
Creator ; for who beside Him " who brought all things out of 
nothing," could have made such an endless variety of forms, 
colours, and modes of existence, out of such simple means. 

Many of these substances are common to the three kingdoms 

, of nature, the animal, the vegetable, and the mineral. Thus ox. 

ygen, nitrogen, hydrogen, phosphorus, sulphur, and carbon, are 

Which are the most common and abundant earths ? — ^What is said of 
the other earths ? — What number of metals are known, exclusive of 
the metalloids ? — Are the metals simple, or compound bodies ? — Includ. 
ing the metalloids, what is the number of metals ? — ^What other ele- 
mentary bodies are there, besides the metals 7^-What is the whole 
number of simple substances of which the crust of the earth is composed, 
Incluiyng all the objects existing thereon 7— What elements are fowid in 
the three kingdoms of nature 7 



MINERALOGY. 58 

found combined with other substances, in animals, vegetables, 
and minerals. All the other simple substances, with the ex- 
ception of chlorine, may be considered as peculiar to the 
earth and sea, though iron and perhaps one or two of the other 
metals, are formed in minute quantities, in animal and vegeta- 
ble bodies. Chlorine is an artificial gas, obtained by mixing 
together common salt, black oxide of manganese, and sul- 
phuric acid, and never has been discovered as a natural sub- 
stance. Oxygen and hydrogen exist in a state of combination 
in vast abundance, since they are the elements which form 
water. Nitrogen also exists in abundance, since it forms four 
fifths of the atmosphere which we breathe, the other fifth 
being oxygen. Nitrogen also forms a considerable proportion 
of aN animal substances, and is found in nitre, or nitrate of 
potash, and in certain vegetables. Phosphorus composes a 
part of certain minerals called phosphates, as phosphate of 
lime, and phosphate of iron. Sulphur is a constituent in a 
great proportion of mineral compounds. These are called 
aJphurets, About one half of the metals are found combined 
wifli sulphur, forming the sulphurets, of silver, of lead, or 
iron, &;c. Sulphur is also found in large quantities in the vi. 
cinity of volcanoes, being sublimed or brought up by the heat 
from the interior of the earth, probably by the decomposition 
of the metallic sulphurets. 

Carbon is found in abundance in the earth, being the chief 
element in the composition of coal. It is also found combined 
with iron, forming a carburet of that metal. The diamond is 
composed entirely of carbon. Iodine is contained in sea 
water, and in the waters of several springs. Boron is the basis 
of horacic acid, which is a part of the composition of the well 
known substance called borax. 

All the metals, except platina and gold, are found minercd- 
ized, or in the state of ores. Many of them are also found in 
the native or metallic state. This is the case with silver, bis- 
muth^ copper, antimony, arsenic, iron, nickel, palladium, and 
quicksilver. All these metals, with perhaps the exception of 
bismuth, are however much more frequently found in the state 
of ores, than in their native, or metallic state. 

Is ehlorine a natural, or an artificial gas ? — In what natural substance 
does oxygen and hydrogen exist in abundance ? — ^What is the composi- 
tiOD of ie atmosphere ? — ^Where is phosphorus found ? — Where is sul- 
|knr fonnd 7— What mineral substance is composed chiefly of carbon ?-;- 
IfhMX ia the diamond composed of? — ^Where is iodine found ? — ^What la 
Ae bans of boracic acid ?— Which of the metals are never found mineral- 

Mir ' 
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CfM and plafnifl, thoagfa never found mineralized, or in die 
state of ores, seldom occur perfectly pore. Gold exists in its 
natiye state, alloyed, or mixed with silver, copper, iron, and 
several other metals. And platina always contains the metals 
omiiMi, iridiatmj iron, and often several others. 

Some of the metals are mineralized by only one or two 
substances, while others are found combined with several. 
Hius mercury is chiefly minerahzed by sulphur, and is never 
found in combination with oxygen, carbon, or any of the min- 
eral acids, except the muriatic. Its ores are therefore few in 
number, and rarely found. Iron, on the contrary, is capable 
of very numerous combinations, being minerahzed by oxygen, 
sulphur, carbon, phosphorus, carbonic acid, and many othpr 
substances. Its ores are consequently very numerous and 
exist in nearly every section of country. 

Copper and lead are also widely disseminated, and are each 
found in combination with a variety of minerahzing substances. 

We come now to the classification and description of Mine- 
rals, the object of which is, to distinguish them from each 
other. At the head of each class the elements, or ingredients 
which chiefly compose the species, are enumerated. The 
particular composition of each species, when important, is 
given with the description. 

CLASS I. 

ACIDIFEROUS EARTHY MINERALS. 

Under this head are included such minerals as consist of 

an earth combined with an acid ; some of them contain small 

portions of metal, as iron, manganese, and perhaps chrome,&;c. 

LIME. 

This earth has never been found pure except in small quan- 
tities. For the most part it is found combined with carbonic 
acid,' forming carbonate of lime ; it also occurs combined with 
sulphuric acid, forming sulphate of lime, or gypsum ; with 
phosphoric acid, forming phosphate of lime ; and with several 
other substances. \ 

Pure lime is white, hot to the taste, corrosive to the touch, 
and capable, when water is thrown on it by degrees, of con- 
solidating it, and extricating a degree of heat which sets wood 
on fire ; it destroys animal and vegetable substances, and it 
turns vegetable blues to green. 

Are gold and platina found perfectly pure ? — By what substances is 
mercury mineralized ? — By what substances is iron mineralized ? — Is 
lime ever found in its pure state ? — ^With what other substances is lime 
principally found combined 7 
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Tbe compoundB of lime are so abundant in nature, that ge. 
riodits have estunated one fourth of the crust of the globe to 
beioimed of them. 

Speciea I. carbonate op like. ' 

^lifl species includes a great variety of calcareous mine- 
nlt, many of which di^r widely from each other in their es- 
(enul characters. Some varieties occur in the form of crys. 
Ills, of which there is an immense number of secondary mo. 
dificatioDs ; some varieties are compact, some are pulverulent, 
HHne are granular.' The colours which the varieties of this 
^ledes assume, are so various, as to include nearly the whole 
c^alogue; the prevailing colour, however,is white, or greyish 
white. 

Chemical ckaraclert. Infusible, but becomes caustic or 
quicklime before the blowpipe ; effervesces with acids. 

Compontioa. Lime 57 ; carbonic acid 43. — Klaproth. 
Tariety I. calcaseofs sfak. 

ExtenuU characters. Colours, various, generally white, 
yeUowish or grey, often red, &c. occurs crystallized ; forms 
extremely numerous, amounting to upwards of 500 secondary 
varieties, all originating from an obtuse rhomboid, the alter- 
nate angles of which are 105° 5', and 74° 55' ; fragments 
rfa(»nboidal ; lustre, more or less shining, otlen pearly ; frac. 
ture uneven, but difficult to be obtained on account of the 
ease wiA which it separates at the natural joints; cleavage 
in direction of the natural joints, very easy and perfect, dis- 
playing smooth polished faces, transparent or translucent ; 
the transparent, particularly that from Iceland, doubly refrac- 
tive J often occurs in heraitrope, or macled crystals ; yields 
to the knife : sp. gr. 2.73. 

Only a few of Ute most common forms can be illustrated 

by figures. ^ 

flC. Ge. . Fig. 67. Fig. 68. Fig. 69. Fig. TO. 
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What «io the chemical characteTs of caibonateof lime ?— Whji^ 
1 the eoloura of carbonate of lime T— What is the primhivo ionn of «■ 
I bopate of lime T 
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Fig. 66. The primitiTe rhombodial prism. 

Fig. 67. The acute riiomboid. 

Fig. 66. A six-sided prism. 

Fig. 69. A hexahedral prism with pentagonal sides, and 
terminated by pentagonal faces. 

Fig. 70. A dodecahedron, composed of two six-sided pyr- 
amids joined base to base ; each face being a scalene triaii&. 
This variety at first view appears as two triangular pyramids, 
but on closer inspection, each of the three larger sides will be 
found to contain two scidene triangular faces. These crystals 
are commonly grouped, so that only one of the pyramids ap- 
pear distinct. It is a commpn variety and bears ihe name of 
hog'tooth spar. 

Pig. 71. 

Fig. 71. The double six-sided p3rramid, with the 
summits truncated, and an outline of the primitive 
form in the centre. 




Fig. 72. 




Fig. 72. Hie same with truncated summits and 
solid angles. 



Its localities are exceedingly numerous. Fine crystals of 
some of its varieties being found in almost every limestone 
country. A considerable variety of beautiful specimens are 
found at Lockport, N. Y. 

Phillips says the rarest and most beautiful cr3rstals are found 
« at Derbyshire, and the northern parts of England. 

Distinctive chamcters. From the carbonates of lead, stron- 
tian and barytes ; and also from the sulphates of barytes and 
strontian ; it may be distinguished by its burning to quicklime : 
sulphate of lime does not effervesce with acids. 

Yariety 2. argentine. 
External characters. Colors, milk white, reddish or grey, 
ish white ; lustre pearly ; occurs in thin tabular plates, gene- 

What is the shape of that variety called hogs-tooth spar ?— What are 
the distinctive characters of this mineral 7^What is the colour and 
composition of acgntiiis 7 
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fally curved, or undulated ; translucent, or nearly opake ; 
stroctnre of the massive, slaty, presenting curved shining lay- 
en ; yields to the knife ; easily broken ; phosphorescent on 
hotjcoals. 

Chemical characters. Infusible, but decripitates and sepa* 
mtes into thin plates, and finally becomes caustic quicklime. 
Effervesces with acids. 

ComposUion. Lime 56 ; carbonic acid 39.33 ; silex 1.66 ; 
mie of iron 1 ; water 2. — Klaproth. 

It is found in primitive rocks. 

Loadities. Saxony, Norway, Cornwall, Granard in Ire- 
land, ^c. 

U. S. Southampton lead mine, Mass, 

Variety 3. satin spar. 

External characters. Colour, yellowish white, white or 
pale red ; occurs massive, consisting of fine delicate fibres 
adhering closely together ; lustre, that of satin ; bears a fine 
polish ; often chatoyant ; translucent. 
Composition, Lime 50.8 ; carbonic acid 47.6. — Pepys, 
Localities, The finest specimens are from Cumberland, 
Eng. 

U. S. near Baltimore, Md. ; Cumberland Valley, Pa. ; 
Newburyport, Mass. 

Satin spar when polished is a very beautiflil mineral. It is 
used for inlaying, and for the manufacture of ornaments, as 
necklaces, ear rings, &;c. instead of pearl. It is now a scarce 
mineral. 

Variety 4. agaric mineral, rock milk. 

External characters. Colour, yellowish or grejrish white ; 
occurs in soft earthy masses, composed of particles slightly 
cohering ; soils the fingers ; opake ; tender ; spongy ; for a 
moment swims on water ; efierveisces with acids. 

Composition, Nearly pure carbonate of dime. 

It is disintegrated marble. 

It is found in veins, in calcareous rocks. 

Variety 5. aphrite.* earth foam. 

External characters. Colour white; occurs in masses, 
eomposed of scales, of a shining pearly lustre ; opake ; sofl to 
die touch. 

* From the Greek ; a foam-like substance. 



What is the appearance ^' satin spar ?— What is tf»« ««^ of satin 

6 
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It is. found in cavities, or veins in calcareous rockflr# 
Subspecies 1. stal actio al carbonatb of uke. 

External characters. Colours various, mostly white or yel- 
lowish white, or grey ; occurs in concretions, stalactical, bot* 
ryoydal ; mammellated and in long pendulous concretions, 
like icicles ; lustre pearly, or silky. 

Variety 1. stalactite. 

It occurs in long straight pendulous masses, or hollow tubes ^ 
or in larger tuberose, irregular masses, with a rough, warty 
surface ; sometimes several round pieces are joined together, 
making irregular flattened masses ; fracture fibrous, often ra* 
diating from the centre of the mass ; translucent. 

Stalactites are found attached to the roofs of caverns in lime- 
stone countries, where they are continually forming. 

How formed. The water percolates through the limestone 
rocks where it becomes impregnated with calcareous parti- 
cles. On exposure to the air of the cavern, the water evapo- 
rates, leaving the particles of limestone, which adhere, be- 
come solid, or form hollow tubes, probably according to the 
nature of the surface where the stalactite begins to form. 

Sometimes the branch of a tree, which happens to be in a 
proper situation, serves as a nucleus for the stalactite, and be- 
comes incrusted with the limestone, the wood remaining per- 
fectly preserved. 

Variety 2. stalagmite, alabaster. 

Colour white or yellowish, commonly arranged in undulated 
lines, or in concentric circles ; structure foliated, fibrous, or 
compact ; translucent. 

The water which drops from the forming stalactites^ or tri- 
cles down from the roof, or the sides of the cavern, forms the. 
stalagmite on its floor. Sometimes the stalactite and the sta- 
lagmite meet, forming pillars which rest on the floor, and sup- 
port the roof. These deposites sometimes fill large caverns, 
producing imitative forms, as of altars, pillars, and with the 
help of the imagination, of animals, priests in their robes, &;c. 

IJseSn When the stalagmite is compact, of a good colour, 
and translucent, it is employed in the manufacture of orna- 
mental and useful articles under the name of alabaster. Of 
diis, candlesticks, vases, the frames of time-pieces, boxes, d^. 
are made. 

What is stalactite ? — How is stalactite formed ? — ^How is stalagmite 
fonned 7 — ^What is the difference between stalactite and stalagnute 7— 
What are the uses of these two minerals ? 
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Compact g3rpsum is also worked into articles of ornament 
and use, and called alabaster. The two* kinds are easily dis- 
tinguished by a drop of sulphuric or nitric acid, which will 
cause an effervescence on the stalagmite, but not on the gyp. 
ainu The stalagmite is also harder than the gypsum. 

LoealUies. One of the most famous localities is the grotto 
of Antiparos ; another is Woodman's cave in the Hartz ; sev- 
end localities exist in Derbyshire, &;c. 

U. S. Madison's cave, on the north side of the Blue Ridge, 
and Wier's cave, both in Va. 

Subspecies 2. oranulab limestone. 

Exterrud characters. Colours, white, grey, yellowish, blU' 
ish grey, reddish, greenish ; sometimes these colours run in 
stripes, spots, or clouds ; occurs massive, composed of minute 
ffrains, or crystals of a lamellar structure, and brilliant lustre ; 
vacture splintery, or slaty ; translucent. 

Some specimens very nearly resemble loaf sugar, both in 
texture and colour. 

It never contains organic remains, as shells, but frequently 
encloses quartz, garnets, mica, talc, <Sz;c. Hence it is a primi- 
tive rock. 

Primitive limestone forms immense mountains, in many 
parts of the globe. A considerable proportion of the great 
chain in Northern Asia, reaching from the Uralian mountains 
to the river Amur, an extent of more than 1000 leagues, is of 
this kind of rock. The Pyrennees are also in part formed of 
primitive limestone, and in the Alps large beds of primitive 
marble are found.-^Pinkerton. 

Localities. These are so numerous that only such as are 
quarried can be given. 

Statuary marble. The finest and most perfect kinds of 
primitive limestone, have, from time immemorial, been em- 
ployed in architectural decorations, and in statuary. Hence 
it is commonly called statuary marble. 

Egyptian marble. Colours milk-white, with silvery scales 
of mica ; also, greyish white, passing into blue ; but Uie most 
beautiful is black. "The red marble of Upper Egypt, called 
the rosso antico, of which the Indian Bacchus is made, and oth- 
er exquisite remains, is said to surpass in beauty all other 
marbles. 

What are the coloars of granular limestone ? — ^How is it known tf" 
this is a primitive rock ?— What is statuary marble ? — ^Whatj^is 8^ 
the red marble of Upper Egypt ? 
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Parian marble. This was employed by t^ most ancient 
Greek sculptors ; but being yellowish and coarse giahied, it 
was supplanted by that of Etruria, and afterwards by that of 
Carrara. 

The Venus de Medici, Diana hunting, and Venus leaving 
the bath) are of Parian marble. 

PerUdicdn marble. This comes from the vicinity of Athens. 
It is white, with black crystals of hornblende, and occasionally 
green veins of talc. Of this, some of the noblest Grecian 
monuments are constructed. A Bacchus in repose, a Jason, 
a Paris, 6ec. of this marble, remain at Paris. 

Translucent marble. At Venice, and in the different towns 
of Lombardy, are columns of marble so translucent that the 
light of a candle is visible through pretty thick masses. 

Elastic marble. Tables of ancient elastic marble are still 
extant at Rome. Pinkerton supposes that this quality may be 
imparted by certain modifications of heat. Prof. Cleveland 
states that flexible marble is found at Pittsford, Vt. and at Pitlts- 
field, Mass. and that according to the experiments of Dr. 
Meade, it loses this prpperty on being heated, but regains it 
on being plunged into water. 

The foreign specimens of this kind which I have seen are 
opake, and without polish, resembling fine sandstone. 

Luni marble. Carrara marble. These two kinds come 
from adjacent localities. That of Luni is pure white, and is 
preferred to that of Carrara, which is often stained with veins 
of grey. 

The quarry of Luni is said to have been opened in the time 
of Julius Caesar. 

Laconian marble. Verde antico. This came from Mount 
Tagetus, in Liconia, and is among the most celebrated and 
ancient marbles. It is described as being of a most cheerful 
green, like that of tender herbs or grass, variegated wi(h veins 
of a glassy white, winding in a spiral manner. — Pinkerton's 
Petrology. 

American marbles. The United States afford many varie- 
ties of primitive marble, several of which have been quarried 
for useful and ornamental purposes. 

PhUadelpkia marble. Colour white, or greyish white, some* 
times variegated with veins or clouds, of blue. It receives a 
fine polish, and is extensively employed. 

Potomac marble. This is a breccia, and is composed of 

What is said of Parian marble ?— What is said of elastic marMe ? — 
What are the principal localities of American marble. 
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rounded and angular fragments from the size of a pea to that 
of aa ostrich's ^gg. Colours red, white, grey, and blackish 
brown intermixed, so £^s to give the whole a highly varie- 
gated aspect. It bears a fine polish and is a singularly 
' beautiful marble. Of this marble are formed the shafls of the 
columns in the chamber of Representatives at Washington. 
They are about twenty feet high, and two feet in diameter. 
The locality of this marble is about fifty miles above Washing- 
ton, on the banks of the Potomac, in M d. — See Cleveland, 

New-Haven marble. Predominant colour, grey, or bluish 
grey, richly variegated with veins, or clouds of white, green, 
or black ; some specimens are clouded with yellow, or orange ; 
in others the prevailing colour is green with black clouds of 
chromate, and magnetic oxide of iron. The principal quar- 
ry is seven miles from New-Haven, Ct. Prof. Silliman ob- 
serves, that when this marble contains the green colours, it 
belongs to the variety usually called verde antique. Chim- 
ney pieces of this marble, of which there are four in the cap- 
ital at Washington, cost from $250 to ^500 each. 

Vermont marbles. The state of Vermont aftbrds several 
beautiful marbles, viz. 

MMdlebury marble. Prevailing colour, grey, running into 
dark brown of different shades. Some specimens are pure 
white. This marble receives a fine polish, and is sawn for 
tomb-stones, chimney-pieces, &;c. Professor Hall states, 
that during the years 1809 and 10, 20,000 feet of slabs were 
cut by one mill, containing sixty-five saws, and that the sale 
of marble during the sdme period amounted to about 11,000 
dollars in value. 

Quarries have also been opened at Pittsford, Shaftsbury, 
and Scranton, in Vt. — Cleveland, 

Massachusetts affords several quarries of Marble. 
Professor Dewey states that the annual value of the marble 
quarried in Berkdiire county alone, amounts to more than 
40,000 dollars. The localities in this state are Lanesborough ; 
the colour is white and brownish. Stockbridge ; colour white, 
or clouded with dark shades. Sheffield; colour white, or 
clouded with dark shades. — Robinson, 

7%omaston marble. Colours, white or greyish white, diver- 
sified with veins of a different colour. In the finest pieces, 
the predominant colour is grey, or bluish grey, interspersed 
by whitish Mouds. It is a rich and beautiful marble, receives 
a fine poli^, and is well fitted for ornamental purposes* 
Ttaee mills, containing in all 150 saws, are employed in saw? 

6* 
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ing and polishing the marble. The price of the best slabs is 
two dollars a square foot, and about 12,000 feet are annually 
- neold. — Cleveland, 

Subspecies 3- commox limestone. 

External characters, ^ Colours white, yellowish white, grey, 
brown, reddish, bluish, black, &c. ; occurs compact, atome- 
times granular ; fracture large conchoidal or splintery, some- 
times earthy ; lustre dull, or glimmering ; sometimes it is va- 
riegated or striped of different colours ; translucent on the 
edges, or opake. Sp. gr. 2.6 ; yields to the knife. 

Chemical characters. It bums to quicklime and effervesces 
with acids. 

Composition, It is an impure carbonate of lime, and gene- 
rally contains portions of silex, alumine, or oxide of iroa. 

It is sometimes difficult to distinguish secondary or compact 
limestone from primitive marble, without referring to its lo- 
cality. In fact, common limestone runs into marl on the one 
sidp, and primitive marble on the other. 

Secondary limestone of the oldest formation contains oxide 
of iron, sulphuret of lead, manganese, sulphuret of zinc, &c. 
but generally no organic remains. 

The newer formations are conchitic, or contain shells. 
Pinkerton says that some of the most compact varieties of 
' marble are of this kind. 

It is understood that conchitic limestone is of course of se- 
condary formation. But it is not true that every secondary 
limestone contains shells. 

Secondary limestone is sometimes granular, but perhaps 
only when it is passing into the primitive kind. 

llses. When burnt it furnishes quicklime, which, when 
islacked and mixed with a portion of sand, forms mortar, an 
article of indispensable use in building, plastering the walls 
of houses, dec. It is also employed extensively as a building 
stone, and sott^e of the most beautiful marbles belong to this 
species. 

CONCHITIC, OR SECONDARY MARBLES. 

Pinkerton, in his Petrology, has enumerated a great variety 
of conchitic marbles. From him we shall extract an account 
of some of the most singular and beautiful. 

LumacheUa Marble, Colour, grey or brown ; oflen deep 

What are the principal colours of common limestone ? — ^What is its 
compoii*w» 7.^Wliat iM the prindpal use of this species ?— What is the 
colov fdMdAii* 
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brown, containing shells which form circles or semicircles, of 
a golden colour ; also shells, which in certain directions throw 
outblogd-red reflections, similar to the Labrador feldspcur. 
Some specimens also reflect the green an(^ blue tints of the 
opal, and nearly with equal splendour. 

This marble was known to the Romans. Its locality, for- 
merly unknown, has been re-discoyered« It is found in small 
quantities at Bleyberg, in Carinthia. 

From the examination of a specimen of this singular and 
most beautiful marble, in the cabinet of D. Watkiuson, Esq. 
of this city, it is obvious that the red reflections spring from 
the fragments of a shell : but which is not discoverable, ex- 
cept on close inspection. 

Panno di morto, or funeral pall. Colour deep black, sprin« 
kled with white shells, like snails, an inch or more in length, 
at distant and rather regular intervals. 

This kind is sold at Rome, and is very scarce and highly 
esteemed. Its locality is unknown. 

England produciBS some beautiful shell marble. 

Pentworth marble. Colour grey, with a cast of green, and 
thickly set with shells, some of which are filled with whit^ 
spar, giving it a variegated and beautiful appearance. 

Bristol marble. This is a fine black marble, interspersed 
with white shells. ^ 

Yorkshire produces a grey marble, sprinkled with enthro- 
chites. ^ 

Italy is famous for its beautiful marbles. 

Florence, Lucca, and Pisa, are decorated with a brick-red 
marble, containing white ammonites. 

Fiorito marble. This kind is marked with spots resembhng 
flowers. Two columns of it, very rich in colours, are said to 
have been placed in Napoleon's Museum at Paris. They 
were of Roman workmanship, and were discovered in the 
ruins of Gabium, four leagues from Rome. ^ 

Ruin marble, or Pictorial marble. This marble is found in 
the vicinity of Florence. It presents angular figures of a 
yellowish brown, running into a deep brown colour, on a base 
of light brown, and yellow, gradually passing into a Ught grey. 

At a certain distance, slabs of this marble so nearly repre- 
sent drawings done in bistre, on a ground of yellowish brown, 
that it would be difficult to convince one to the contrary. 

"One is amused," says Brard, "to observe in it kinds of 
. i 

What k rwn, or pictorial marble ?— What is said of this marble ? 
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there it presents a Gothic castle half deatroyed; heie 
ruined walls ; in another place, old bastions; and what Rtill 
adds to the delusion ia, that in these natural paintings there 
exists a kind of serial perspective, very sensibly perceptible. 
The lower part, or what forms the first plane, has a warm, 
and bold lone ; the second follows it, and weakens as it increas- 
es in distance ; the third becomes slitl fainter, while (he upper 
part presents in the distance, a whitish zone, and finally, as it 
reaches the top, blends itself, as it were, with the clouds." 

These different colours are produced by the infiltration of 
different coloured oxides of iron, into the fissures of Ibis mar- 
ble. It never bears a high polish. 

Fine specimens of this marble of a foot or two square, 
•ometiniea sell for esorbilant prices. 

Spain oiFers the conchilic marbles of Grenada, and Cordova, 
of a deep red, with white shells. 

France abounds with shell marbles. 

From Narbonne, comes a deep black kind, witji white be- 
lemnites. 

From the department of Aube, is brought a grey marble, 
made up of little shells, with now and (hea alargc ammonite. 

Caen marble. This beautiful variety comes from Caen, 
in Normandy. It is of a chocolate brown, with white madre- 
4)ores, of allsizes and descriptions, beautifully variegated with 
blue and red. Of this the tables and chinmey pieces of Paris 
are made. In most of the cotfec houses may be seen tables 
of this marble. 

Langvedoc or St, Baummarbk. This is of a fiery red col. 
our, mingled with white and grey shells disposed in convoluted 

The eight columns which decorate Napoleon's triumphal 
arch in the Carousel at Paris, are of this marble. 

The United States as yet presents but few localities of shell 
marble. Professor Cleveland bos noticed the following. 

In Pennsylvania, Northumberland Co, is a black maible 
containing white specks, like the Kilkenny marble. 

In New York near Hudson, is a greyisii brown marble, 
beautifully variegated with encrinites and other organic re. 
mains. 

Near Seneca Lake is found a variegated marble, which has * 
a fine grain, receives an excellent polish, and will probably be 
much employed. 
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Variety 1. fetid cabboxate of lime. 

tlaiemal Characters. Colour, white or greyish white ; 
does not difiTer in external characters from common limestone. 
When scraped with a knife, or struck with a hard body, it ex- 
hales an offensive odour, resembling that of rotten eggs. 

Chemical Characters, Before the blowpipe it loses its odour, 
and burns to quick lime ; effervesces with acids. 

The offensive odour is owing to the sulphuretted hydrogen, 
which probably comes from a small quantity of bitumen or sul- 
phur, included in this variety. This quality is lost on the sur^ 
face, and in small fragments, by exposure to the air. 

It is sometimes found in nodular masses. 

It occurs with conunon limestone and gypsum, and is said 
to form mountains. 

Localities, Germany, France, England, &;c. 

U, S, Allegany Ridge, Md. Near Rhinebeck, Hyde Park, 
near Black river, Niagara Falls and Batavia, N. Y. North- 
ford, Conn. Stockbridge, Mass. 

Variety 2. bituminous limestone. 

External. Characters. Colour, brown, passing into dark 
brown or black ; structure compact, or sometimes lamellar ; 
when rubbed, struck or heated, emits an unpleasant bitumin- 
ous odour. 

Chemical characters. Loses both colour and odour by heat, 
and bums into quicklime. 

It belongs to' secondary rocks, and is sometimes found with 
coal. 

Uses, Phillips says, that in Dalmatia, it is so bituminous that 
it cuts like soap, and is employed in the construction of houses ; 
when raised, they set fire to the walls, the bitumen burns out, 
and the stone becomes white ; the roof is then put on and 
the house finished. It is also polished as a marble. 

Localities, Ireland, Scotland, England, and France. 

U, S, Near Middletown, Conn, where it presents distinct 
impressions of fish. 

Variety S> argillo-fbkruginous limestone. 

External Characters, — Colours, bluish, black, or greyish 
blue ; occurs massive, in beds, and in globular and spheroidal 
pieces ; gives an argillaceous odour when breathed on ; when 
burnt it is of a buff colour ; tougher than common limestone 

Whatproduces the odour in fetid carbonate of lime ? What use is * 
to be made of bituminous limestone ? 
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Chemical characters. Turns yellowish under the blow pipe ; 
does not fall to powder when slacked ; effervesces with acids. 
Lias limestone, which encloses ammonites and a great va- 
riety of sea shells, with the bones of unknown animals, is 
similar to calp in compositioa. Lias is employed as a litho- 
graphic stone, aud occurs at Lime, in Dorsetshire. 
Uses. Calp is sometimes used as a building stone. 
Some varieties form a cement which hardens under water. 
Subspecies 4. coi^cbeted CAiuionATK op lime. 

vo varieties, both of which appear 
1 of layers. 

OOLITE. HOESTONB.* 

Colours, whitish, yellowish white, or 
isses composed of globular particles of 
trie size of mustard seed, adhering by a calcareous cement ; 
the particles are composed of concentric layers ; fracture 
splintery ; opake. 

It is soil when taken from the quarry, but hardens in the air. 

The houses of Bath are for the most part built of this vari- 
ety of common limestone, which occurs in great beds above 
the mountain lime of England. — Phillips. 

This stone is however said to be liable to disintegration, aud 
therefore is not the best material for building. 

Escterrutl characters. Colours, yellowish while, brownish, 
or reddish ; occurs massive, composed of distinct spheroidal 
concretions, which are formed of thin concentric layers, gen- 
erally with a grain of sand at the centre as a nucleus; these 
concretions are about the size of a pea, and are united by a 
calcareous cement ; they are often flattened by mutual con- 
Pisolite is found amoog alluvial deposites, particularly at 
Carlsbad in Bohemia, and io the waters tlial supply the baths 
of St. Phillip, in Tuscany. It has a singular and ioieresting 
appearance. 

Subspecies 6. chalk. 

External characlers. Colour, white, or yellowish white ; 

occurs massive ; fracture earthy ; meagre to the touch ; dull ; 

* Because il res^mbtea ihe roe of a fiab. 
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opake ; soft ; soils the fingers ; adheres to the tongue ; gives a 
white streak. 

Chemical characths. Effervesces with acids; hums to 
quicklime. 

Composition, It is nearly a pure carhonate of hme. 

It is one of the newest secondary formations. It oflen 
contains shells, and the remains of amphibious and land ani- 
mals ; also nodules of flint from which gun flints are made. 

Chalk sometimes forms beds, rising into hills several hundred 
feet high, and which are remarkable for the smooth regularity 
of their outlines. 

Jiocalities, England, particularly in the counties of Kent, 
Hampshire, Berkshire, and Sussex. France in various places. 
Poland, and Ireland. 

Uses, When compact, it is used as a building stone. It 
furnishes lime for cement and for manure, and is used in po- 
lishing metals and glass. It is also used by mechanics to mark 
out their work ; by starchmakers and chemists to dry precipi- 
tates on, and in medicine, it is employed as an absorbent. 

Species 2. arragonjte.* 

External characters. Colour white, or yellowish white, 
greenish grey, and pearl grey; occurs crystalUzed, in the 
form of six-sided prisms, with equal sides ; also in six-sided 
prisms, of which the two opposite lateral planes ar^ broad, 
the four others being narrow. These crystaJs on close inspec- 
tion appear to have longitudinal joints down each latertfjfce, 
as though made up of several smaller crystals closely fitnng 
each other. Sometimes the prisms are so short as to resem- 
bls octohedrons, or even tables, and sometimes it forms a pe- 
culiar kind of twin crystal, or two crystals are seen crossing 
each other, or a small one projecting out of the side or summit 
of the larger. They are often deeply striated; structure 
coarsely fibrous ; lustre shining vitreous ; translucent, or trans- 

parent ; scratches marble. 
Fig. 73. 



Fig. 73, a crystal, formed of four smaller crys- 
tals aggregated, so as to leave the half of each dis- 
tinct. 

* Because first found at Arragon, in Spain. 



What is the colour of arragonite ?— Why is it called by this nam« 
What are the forms of its crystals ? 
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Chemical characters. Thin fragments of transparent crys* 
tals decrepitate in the flame of a candle ; other varieties lose 
their transparency and become friable. ' It phosphoresces on 
red hot iron, and is soluble in nitric and muriatic acid, during 
which process the carbonic acid is disengaged. — Mohs. 

Composition. Carbonate of lime 95.2965 carbonate of 
strontian 0.5090 ; water 0.1544. — Stromeyer, 

Distinctive characters. The crystalline forms, and the gen- 
eral aspect of arragonite will distinguish it from carbonate of 
lime, and from strontian. It is also harder than carbonate of 
lime, and does not, like strontian, tinge flame purple, but bums 
to quicklime. 

The phosphorescence takes place, only when the particles 
are small, and at the instant they fall on the hot iron. 

In a fine specimen of arragonite before me, from' Weir's 
cave, Va. the largest crystals appear to consist of bundles of 
smaller ones adhering together, and terminating in one, two, or 
three-sided summits. Among the smaller ones, some are 
gradually and finely acuminated, while others are abruptly 
truncated, and terminate in one, or two principal faces. Some 
appear to be cylindrical, and stand in aggregated radiating 
masses, the points only appearing distinct ; others are branch- 
ed, sending forth smaller crystals under various and uncertain 
angles; the whole being garnished at every point iflth fine 
crystals, standing in every direction. 

The branched variety is often found in the cavities of iron 
ore, and hence has been called ^o^/crri, or flowers of iron. 

It was first found at Arragon in Spain, associated with gyp. 
sum. 

Localities. Hungary, Transylvania, Bohemia, Scotland, 
Iceland, Siberia, Chimborazo, 6ec. 

U. S. Weir's cave, Va. Suckasunny mine, N. J. 

Species 3. magnesian carbonate of lime. 

vThis species has several varieties, which vary considerably 
in the proportion of lime and magnesia. 

Variety 1. doJiOmite.* 

External characters. Colour, white, oflen with a tinge of 
yellow, or grey ; occurs massive, oflen of a slaty texture ; 
consists of fine crystalline grains, which are lamellar ; lustre 

* From the celebrated Dolomieu. 



How does this species differ from carbonate of lime ?— Where is it 
foupd in this comitry ? 
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g^mmering ; translucent on the edges ; when struck, or thrown 
on a hot iron, mostly emits a phosphorescefit light, which is 
. viable in the dark ; sofler than primitive limestone, which it 
strongly resembles : sp. gr. 2.85. 

Chemical characters. Effervesces feebly with acids ; under 
th e blow pipe, afler the carbonic acid is expelled, it phospho- 
resces with exceeding brightness, turns opake and falls into 
grains. 

Composition. Carbonarte of lime 52.0 ; carbonate of mag- 
nesia 46.0; oxide of iron and manganese 0.75. — Kh/protK 

Distinctive characters. Its slow effervescence will distin- 
guish it from primitive limestone. 

It is found in veins, in primitive rocks, with iron, primitive 
limestone, tremolite, lead, zinc, quartz, &;c. 

Localities. Pyrennees, Saxony, France, Sweden, &;c. 

U. S. Near the city of New- York. Washington, Milford 
hills, and Litchfield, Conn. Great Barrington, Sheffield, 
Stockbridge, Pittsfield, Williamstown, and Adams, Mass. 

Variety 4. bitter spar, rhomb spar. 

External characters. Colours, greyish or yellowish white ; 
o€cars in obtuse rhomboidal crystals, the alternate angles of 
which are 106° 15' and 73° 45' ; structure foliated ; lustre 
pearly and shining : cleaves into rhomboids ; translucent ; brit- 
tle ; very easily separable into rhombs, at the natural joints by 
a blow. 

Chemical cliaracters. Bums to quicklime ; effervesces feebly 
with acids. 

Composition. Carbonate of lime 52 ; carbonate of mag. 
neaa 45 ; oxide of iron 3. — Klaproth. 

Distinctive characters. It is sometimes difficult to distin- 
guish this variety from calcareous spar. In general, its slow 
and feeble effervescence will distinguish them. A surer meth- 
od is solution in sulphuric acid, which, if magnesia be pres- 
ent, will be precipitated by carbonate of potash, or soda ; 
the solution will also be bitter. 

It is found in chlorite, steatite, or serpentine, with talc, as- 
bestos, &c. 

Localities. Sweden, T3nrol, Siberia, dec. 

U.S. Near New-Haven, Conn. Williamstown, Middlefield, 
and Southampton, Mass. 

Is doVnnite phosphorescent ? — ^What property will distinguish it from 
Rrimitiye limestone ? — ^What are the colours of rhomb spar ?— With 
what other minerals is rhomb spar found ? 

7 
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Variety 5. magnesiax limestone. 

External characters. Colour, yellow or buff; occurs in 
amorphous masses ; lustre glimmering ; texture somewhat 
sandy ; translucent on the edges. 

Composition. Carbonate of lime 61.5 ; carbonate of mag- 
nesia 44.8 ; insoluble matter 1.6. — Thomson. 

The great range of hills, extending from Nottingham to 
Sunderland in England, are entirely composed of it. 

The lime obtained from it is greatly esteemed for cements, 
being less subject to decay, owing to its absorbing less car- 
bonic acid from the atmosphere than the lime of common 
limestone. — Phillips. 

When magnesia exists in considerable quantity in a soil, it 
wholly destroys vegetation. Large tracts in France are bar- 
ren from this circumstance. 

A ^mftfe variety of magnesian limestone, is found in Sun- 
derland in England. It is slaty, and fusible. This quality is 
lost*by drying. — Phillips. 

Variety 6. ferho-magnesian c^Jeibonate of lime, fearl- 

SPAH. 

External characters. Colours, white or greyish, yellowish, 
or reddish white ; occurs in laminated masses, and in obtuse 
rhomboids, with curved faces ; sometimes only the thin edges 
or angles of the crystal are curved, or turned up ; lustre pearly ; 
structure foliated ; crystals oftan placed partly over each 
t.! other, so as to give the mass a scaly appearance ; also, it oc- 
curs of a fibrous texture; translucent; sp. gr. 2.5. 

Fig. 74. Fig. 75. Figs. 74 and 75, show the com- 

mon appearance of these crystals. 

They are irregular rhomboids, 

having their faces curved, or their 

angles contorted in various direc* 

tions< 

Chemical characters. Before the blow pipe, it decrepitates 

with violence, and turns dark grey, or brown ; with borax it 

fuses with ebulUtion, into a yellowish green enamel ; soluble 

slpwly, and with little effervescence in nitric acid. 

Composition. Lime 27.97 ; magnesia 21 .14 ; carbonic acid 
44.6 ; oxide of iron 3.4; of manganese 1.5. — Heisinger, 

Distinctive characters. Its peculiar contorted crystalliza- 

— — - * ■ — ■■■II .i»it 

What effect does magnesian limestone have on vegetation ? — Of what 
10 .pearl-spar a variety ? — ^What is there peculiar in its crystals ?-— What 
are its chemical characters ? — ^What are its distinctive characters ? 
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tion, with its slow effenrescence, will distinguish it from ihomb- 
spar, and other carbonates ; sparry iron ore is darker and 
heavier. 

Phillips thinks it probable that pearl-spar passes into sparry 
iron ore. 

Pearl-spar is found in metallic mines, with quartz, limestone, 
iron ore, zinc, lead, &c. 

liOcaliiies. Derbyshire, Devonshire, Cornwall. 

U. S. Near Lancaster, Penn. Leicester, on the Genesee, 
Clinton, and Bethlehem, N. Y. Leverett, and Charlestown, 
Mass. 

Species 4. tabulak spab. 

External charticters. Colours, greyish white, often tinged 
red, green, or yellow ; occurs massive, composed of thin 
laminse ; structure imperfectly foliated ; translucent, or opake ; 
phosphorescent when scratched ; cleaves into prismatic pieces; 
fracture splintery ; yields to the knife, and is sometimes fria- 
ble : sp. gr. 2.8. 

Chemical characters. In nitric acid, a few bubbles escape 
and the fragment falls into powder. Fusible with ebullition 
into a white glass. 

Composition, Silex 50 ; lime 45 ; water 5. — Klaprolh. 

It is a rare mineral, and has been found only in Ceylon, 
and two or three other localities. 

Species 5. phosphate of lime. 

Hiis species embraces several" varieties, which vary con- 
siderably in their external characters, and chemical composi- 
tion. 

Variety 1. apatite*. 

External characters. Colours, white, yellowish white, 
greenish yellow, blue, bluish green, and reddish, colours pale ; 
occurs in six-sided prisms, terminated by one or more planes, 
or by a six-sided pyramid, variously truncated ; prisms short ; 
cross fracture conchoidal ; lustre vitreous ; translucent ; often 
longitudinally striated ; yields to the knife. 

* From the Greek, signifying to deceive, because it resembles other 
minerals. 

What are the colours of tabular spar ? — Is this a common or a rare 
nuneral ? — ^What are the colours of apatite ? — ^Why is it called by this 
name? 



72 



INTRODUCTION TO 



Fig. 76. 



Kg. 77. 



Rg. 78t 





\ 



Fig. 76, the primary fomiy a short six-sided prism. 

Fig. 77, a six-sided prism, terminated by six-sided pyramids^ 

Fig. 78, the same, with the lateral edges and summits trun* 
cated. 

Chemical characters. Infusible ; dissolves slowly and with- 
out effervescence, in nitric acid ; or effervesces slightly fron^ 
foreign matter ; phosphoresces on hot iron. 

Compositiofi. Lime 55 ; phosphoric acid 45. — Klaproth. 

Distinctive characters* It resembles beryl, and emerald, 
but wants their hardness, and is soluble in acids. From car- 
bonate of lime it differs, by its slight effervescence ; fluate of 
lime is fusible. 

It is found in primitive rocks, with garnets, jfluor, tin, iron, 
and quartz. 

Localities. Bohemia, Saxony, Moravia, Spain, several 
parts of England, &,c. 

U. S. Germantown, and Hamilton, Penn. At the former 
place it is in grass-green crystals. Several places in New- 
Jersey. Near Wilmington, Del. Near Crown Point, colour 
clove brown. Near New- York, colour apple green ; and 
West Farms, N. Y. Milford hills, (pale green,) Conn« 
Topsham, (pale green,) Maine. 

Variety 2. asparagus stone. 

External characters. Colours, asparagus green, greenish 
^hite, white and transparent ; occurs in crystals only ; form» 
six-sided prisms, with six-sided pyramidal terminations ; planes 
Sometimes striated longitudinally ; angles subject to trunca- 
tion ; does not phosphoresce. 

Chemical characters. Dissolves in nitrous acid without ef- 
fervescence. 

Composition. Lime 54.28 ; phosphoric acid 45.72. — Klap^ 
roth. 

Distinctive characters* It has been confounded with apa- 
tite, but differs from it in colour ; in the general smooth sur- 

What are its crystalline forms ? — How is it distinguished from emeraUl 
and beryl 1 — ^How does asparagus stone differ from apatite 1 
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fajce of its planes ; in its acuter terminations ; in its non- 
phosphorescence ; and in dissolving in acids without efferves- 
cence. — Jameson. 

It is found in primitive rocks. 

LocalUies, Grenada, in Spain, in abundance ; Vesuvius, 
Norway, and near Havre, in France. 

U. S. Germantown, Penn. Highlands, at Anthony's Nose. 
Near Lake Champlain, and on the island of New- York, N. Y. 
Morris county, N. J. 

Species 6. fluate of lime, fluor.* 

This species is found crystallized, nodular, compact, and 
earthy. It therefore comprehends several varieties, of which 
the crystallized is by far the most beautiful, and important. 

Yariety 1. crystallized fluate of lixe. 

External characters. Colours, purple, red, green, yellow, 
grey, blue, white, and perfectly limpid and transparent ; occurs 
in crystals ; forms, the octohedron, with its varieties, the cube 
and rhomboidal dodecahedrons, variously truncated ; structure 
lamellar, or foliated ; cleaves into the form of the octohedron, 
tetrahedron, and rhomboid ; lustre, shining vitreous ; crystals 
generally smooth ; yields easily to the knife : sp. gr. 3.10. 
Fig. 79. Kg. 80. Fig. 81. Fig. 82. 





Fig. 79, the primary octohedron. 

Fig. 80, the cube, a form under which it most frequently 
occurs. 

Fig* 81, the dodecahedron, with rhombic faces. 
Fig. 82, the cube, with bevelled edges. 
Fig. 83 




Fig. 83. the cube, with each solid angle bevelled, 
or replaced with six planes. 



* From the Latin jIho to flow,, because it is used as a flux. 

What,are these minerals composed of? — What are the colours of fluate 
^lima ?— -What are the forma of its crystals ? 

7* 
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A great variety of other forms are enumerated. Mr. Phit' 
lips states that his collection presents upwards of seventy va« 
rieties of form. The same author has given a figure of one 
crystal, bounded by fifty-four planes, and another in his pos- 
session from Devonshire, bounded by three hundred and twen- 
ty-two planes. 

This mineral is rendered very interesting by the great va- 
riety and beauty of its colours^ and the peculiarly distinct 
forms in which its crystals are often found. 

Chemical characters. Fusible with ebullition into an opake 
globule; with borax into a transparent glass. In powder^ 
with warm sulphuric acid, emits fluoric acid gas, which is em- 
ployed in etching on glass ; phosphorescent on hot iron. 

Composition. Lime 72.14 ; fluoric acid 27.86. — BerzeUus, 

Distinctive characters. Its rich colours and peculiar prop- 
erty of corroding glass will distinguish it from other minerals ; 
from the gems it is readily known, by its want of hardness. 

It is found mostly in metallic veins which traverse primitive 
rocks. 

Localities, Mount Blanc, St. Gothard, Saxony, Germany.. 
Cornwall and Derbyshire, abundant. In the tin mine, St» 
Agiles, Cornwall, are found the most splendid varieties ; also 
in the lead mines of Derbyshire, fine specimens occur.^ 

U. S. Shenandoah county, and at Shepherdstown, Va. Pe* 
ter's Creek, 17 miles from Shawneetown, Fork of Grand Pierre 
Creek, 27 miles from the same place, Illinois. West side of 
the Blue Ridge, Md. Smith county. Ten. Near Franklin 
Furnace, and near Hamburgh, N. J. Near Saratoga Springs, 
N. Y. At Middletown and Huntington, Conn. At Thetford,Vt. 
Southampton lead mine, Mass. White Mountains, N. H. 

Variety 1. nodflak fluate of lime. 

External characters. Colours, blue, brown, purple, grey, 
reddish, and yellow, variously intermixed with white, and 
transparent ; it is the result of imperfect crystallizations ; the 
colours run in zones or bands, often quite distinct, or are va- 
riously shaded, or intermingled with each other, forming tints 
of a great variety of colours. Some parts of a specimen will 
be transparent, others translucent, or even opake. 

This variety comes from Derbyshire, and is commonly 

• - ■ ■ —m — , I - 

What is the composition of fluor spar ? — ^What acid is obtained from 
fluor, and what are its peculiar properties ? 



MINERALOGV 




knviiliy Ihe name of Derbyshi 
^ the miners, and is found ' 
Ihree inches to a foot in ihickni 

Uui, It is formed into vases, obelisks, candlesticks, dco, 
for ornamental purposes. It bears a high pohsh, and its great 
»iriely of rich colours renders it remarkably beautiful, and " 
ptit request. 

Variefi/ 2. cmlohopmane.* 
External charactets. Colour, pale violet ; structure 
lectly lamellar; does not much resemble the other vai 
I Vusiucent. 
I it is curious OD account of its phosphorescence. When 
m, it does not fly, but gives out the moat beau- 
bl emerald preen light. The experiment may bo made on 
r >lii)t shovel carried into the dark. 
Localities. Cornwall and Siberia, 
IT. S. New Sirallbrd, Ct. When placed on a hoi iror 
ft room, it emits a very pure emerald green light ; mas 
IP one inch in diameter, become illuminated in a few sec- 
B, and continue distinctly luminous when removed to a 
m lighted by candles, or when viewed in weak day light — 

Species 7. svlpratb op lime. 

The varieties of this species differ widely in their exter- 
nnl characters, but are composed of nearly the Bame propor, 
lions of lime and sulphuric acid. 

It occurs crystallized, fibrous, granular, earthy, and compt 
Tariety I, cbtstallized sivLphatb of like, selemtb,' 

External ehflracters. Colours, while, either pure, or with 
Aades of yellow, violet, brown or red ; occurs in foliated 
massea, and in regular crystals; form of the foliated, oblique 
iwrahedral tables, each of the lateral faces of whjch is bev- 
elled; or in Sat crystals which are oblique parallelopipeds ; 
Ibnnofthe regular crystals, hexahedral and octohedral prisms, 
with oblique terminations ; crystals ofien united, somewhat in 
the alellular form, or the smaller crystals are attached oblique- 
ly to the larger ones ; structure foliated ; cleavage very per-, 

• From ilB green light, when healed. 

What IE the eummon name of fluor ?— Whet are tho uses of this m 
fni 7— Whence daee chlorophane derive its name 7— Whdt Cli 
erir does il poueas ? 
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feet in one direction; lustre, shining pearly; transparent or 
translucent ; soil ; yields to the nail ; inelastic : sp. gr. 2.310» 

CJiemicai characters. Turns white and opake, swells, and 
finally, in sihall fragments, melts into a white enamel ; does 
not effervesce with acids, nor hum to lime. 

Composition, Lime 82 ; sulphuric acid 46 ; water 22. — 
Bergman, 

Distinctive characters. It resembles mica and talc ; but 
mica is elastic, does not instantly turn opake on being heated, 
and is harder than selenite ; talc is unctuous to the touch, and 
of a greenish tinge. 

The massive selinite sometimes appears in broad, shining, 
transparent laminae, a foot or more long, and several inches 
wide, without the least appearance of distinct crystals, but re- 
sembling plates of mica. 

Beautiful specimens of this kind are occasionally found 
among the gypsum from Nova Scotia. 

Selenite often occurs in the form of lenticular crystals. 
These sometimes occur disseminated in the compact, or gran- 
ular gypsum, or are collected into groups in the form of roses, 
stars, 6lc, 

Variety 2. fibrous gypsum. 
External characters. Colours, white, grey, reddish, ati^'yel- 
lowish ; occurs in extremely fine, delicate, and nearly separate 
fibres, of a j^hining silky lustre, and either straight, or gently 
curved ; sometimes it is nearly compact, taking the form of a 
concretion. 

This beautiful variety is polished for ornamental purposes. 

Variety S» granular gypsum. 

External characters. Colours, white, yellowish, and red- 
dish ; occurs in masses composed of small laminated crystals, 
which present shining faces, either straight or curveclf trans- 
lucent on ikie edges ; ver^ soft ; yields to .the nail. 

This is a very common variety, and appears to be intermedin 
ate between selenite and compact gypsum. 

Variety 4. compact gypsum. 

External characters. Colours, white, reddish, or yellowish, 
often running in veins, or clouds ; occurs masaiye ; fracture 
compact; lustre .glimmering; translucent, or opake; easily 
cut with a knife ; the white, often resembles spermaceti. 

What is the composition of sulphate of lime ? — In what forms does it 
occur ? — What are its chemical and distinctive characters ?— What are 
'^e prevailing colours of tl^ mineral ? 
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This varioty forms the gypseous alabaster of which cups, 
Yases, candlesticks, and other ornaments are made ; some spe- 
cimens aflcr being polished, are translucent, and at a few feet 
distance can hardly be distinguished from spermaceti. Beau- 
tiful ornaments of this mineral, and in great variety, come 
^m Italy. A manufactory of the same kind is also estab- 
lished at Derby, England. 

The beautiful white translucent alabaster, of which the Ital- 
ian ornaments now so common in this country', are made, 
comes from Castelino, in Tuscany, 35 miles from Leghorn. 
The most perfect is found about 200 feet below the surface of 
the earth. The yellowish variegated kind called alabastro 
agatato, or agate alabaster, is found at Sienna, from 20 to 30 
feet below the surface. 

The bluish variety comes from Guercieto, and is remarka- 
bly beautiful, being elegantly variegated with blue, purple, and 
red. 

The principal manufactory of these articles is at Voltcrra, 
36 miles from Leghorn, where about 5,000 persons live by 
this kind of labour, and from whence these ornaments are 
transported to all parts of the world. 

This information wc obtain from one of the proprietors of 
the manufactory. 

This kind of alabaster may be readily known from the cal- 
careous kind, by its softness and want of eilcrvcsconce with 
acids. 

Variety 5. plaster of parts. 

External characters. Colour, yellowish, or brownish ; occurs 
in masses, composed of small grains, sometimes of a crystal- 
line appearance, and sometimes earthy ; fracture earthy ; dull ; 
soft ; easily broken ; yields lo the nail. 

ChemimL cliaracters. Effervesces slightly with acids, owing 
to its containing a portion of lime. In other respects its 
chemical characters do not differ from the other varieties. 

Composition. That of Montmatre, near Paris, contains 
about 17 per cent, of carbonate of lime, and a small portion 
of the oxide of iron. 

Plaster of Paris is the name commonly used in commerce 
for the whole species, probably from the circumstance of its 
having been first exported from the vicinity of Paris. 



What use is made of the compact variety ? — Under what name is this 
Tariety known ? — How may this alabaster be known from the calcareou* 
kind ?— What is the appearance of plaster of Paris ?— Why is this 
mineral called plaster of Paris? 
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This variety occurs in great abundance at M ontmatre, iiear 
Paris, and is said to produce the best plaster known in com- 
merce. 

Sulphate of lime belongs to transition and secondary forma- 
tions. Its occurrence as a primitive rock has also been as- 
serted. But Saussure; who observed gypsum in several places 
on the Alps, mixed with layers of mica, has notwithstanding 
recorded his opinion against its primitive origin. The gypsum 
of Nova Scotia, of which vast quantities are employed for 
manure and other purposes, presents, it is believed, no organic 
remains. Having examined great quantities of this gypsum, 
with a view to determine its geological character, and having 
interested the workmen, where it is broken and ground, to ob* 
serve any organic remains that might occur, the writer has 
never been able to detect a single shell, or other organized 
•substance in it. 

The secondary gypsum of Germany, it is believed, some- 
times contains organic remains. 

That of Montmatre contains vast quantities of shells, skel- 
etons of birds, quadrupeds, and even vegetable substances. — 
Cuvier. Pinkerton. 

Uses* Gypsum is ground and spread on CQrtain soiU as a 
manure. (For information on this subject, see Davy's Agri- 
cultural Chemistry.) " 

It is employed when calcined, in ornamenting rooms in stuc- 
co, in taking the impressions of medals, in casting statues 
and busts, <&;c. and when mixed with lime, it is used in plas- 
tering the walls of houses. 

Casts, busts, &c. of plaster, are easily polished when dry, 
by rubbing the surface with talc. 

Remark, Broken articles of plaster are mended by first 
wetting the surfaces to be joined, then mixing the calcined 
plaister with gum water, and applying it before it hardens. 

Localities. Hungary, Italy, Bohemia, England, and most 
other countries. Nova Scotia, in extensive quarries. 

U, S. Niagara, near the Falls, and at the foot of Goat 
Island. Onondaga and Madison Counties, near Cayuga Lake, 
(at the three last named places it is quarried.) Manlius, Lock, 
port, and in several other places, N. Y. Martha's Vineyard, 

and Milton, Mass. Saltville, on Holstein river, (quarried,) 

■ ■ II ■ . . I — «— I " « ■ 

Why does it sometimes effervesce with acids ? — What are the princi. 
pal uses of plaster of Paris ? — Is this mineral common in this country ? 
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near Preston's salt woi^s, and at the head watera ef Btaamon 
river, Ya. St. Mary's county, on the Patiucet, on the Poco- 
mac, near Fort Washington, and near BaJtimore, Md« It is 
also found in many other places in the U. States, in small 
qaantities. 

Species 8. axiitdbous* crpirx. 

This species occurs cr}'8tallized, granular, fihroos. and 
compact. It therefore affords several varieticrs. 

Variety 1. JiURiAciTE.t 
External characters. Colours, white, violet, bhii^h, or r^^:- 
dish ; occurs crystallized in rectangular pri«'m«, jt^jmetirries 
differing little from a cube, and sometimes so Abort a^ to be- 
come tabular ; structure lamellar, with joints pAra!;#;; u, i\a 
planes of the pnsm ; lustre shining pfrarly ; trarj*par';rit or 
translucent ; soil ; yields to the nail. 

Chemical characters. Infusible, but is reduced without ^x- 
foliation to a white friable enamel ; dr^es not e/Fen'e'K'e with 
acids. 

Composition, Lime 40; sulphuric acid 60. — Vavqutlin. 
Lime 41.75 ; sulphuric acid 5.5; muriate of soda 1. — Klap- 
roth. 

Distinctive characters. It does not, like the «nj!phate of 
lime, exfoliate and melt into a hard enamel, but under the 
blow pipe is converted into a friable enamel. 
Localities, Switzerland, and Tvrol. 
U. S. Lockport, N. Y. 

Variety 2, granular A^nrnRiTE. 

External characters. Colours, greyish, greenish grey, blu* 
ish or reddish ; occurs in concretions ; structure granular, or 
confusedly foliated, sometimes bladed, or contorted ; lustre 
sfaining, pearly ; translucent. 

It often contains a little muriate of soda. 

Variety S> fibrous anhydrite. 

External characters. Colours, greyish, greenish grey, blu- 
ish or reddish ; occurs in masses composed of fibres, either 
straight and parallel, or diverging ; translucent on the edges ; 
lustre, shining, pearly. 

* Anhydrous, without water, because it contains no water of crystal- 
lixation. 

t Muriacite, because it sometimes contains muriatic acid. 

,1 ^^^— — 

Whence come the words anhydrous and muriacite 7 — ^What are ihm 
prevailing colours of muriacite 7 — ^What is the composition of this spe- 
cies ?— What are its varieti^ 7 
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^^ Variety 4. compact anhydmte. 

External characters. Colours, white, grey, blue and red ; 
occurs massive and sometimes contorted ; fracture splintery 
passing into flat conchoidal ; translucent on the edges ; scratch 
es calcareous spar. 

Composition. Lime 42 ; sulphuric acid 56.50 ; muriate of 
soda 0.25. — Klaproth. 

Localities. It is found in the salt mines of Poland. 

Variety 5. siliceous anhydrite. 

External characters. Colours, greyish white, veined with 
bluish grey ; occurs in distinct massive concretions ; structure 
laminated ; translucent on the edges ; lustre, splendent ; soft ; 
brittle. 

Composition. It contains 8 per cent, of silex. — Vauquelm. 

It is found with limestone at Vulpino, in Italy. 

It takes a fine polish and is employed for ornamental pur- 
poses. 

Species 9. nitrate of lime. 

Exteriuil characters. Colours, white, yellowish, or grey- 
ish white ; occurs in fibrous efRorescences ; oflen united in 
the form of silken tufls, also in delicate needle^ and in a 
state of powder ; tastes bitter and disagreeable. 

Chemical characters. On burning coals it slowly melts 
away, and emits slight detonations ; soluble in water and very 
deliquescent. 

Composition. Lime 32 ; nitric acid 57.44 ; water 10.57. — 
Klaproth. 

Distinctive characters. Its bitter taste, and its ready deli- 
quescence will distinguish it from nitrate of potash. 

It is generally found with the nitrate of potash, and 9^ccurs 
about old walls, in caverns, and on csilcareous rocks Miong 
vegetable remains. 

Localities. U. S. It is abundant in the caverns of Ken- 
tucky. 

Species 10. siliceous borate of lime. 

External characters. Colour, greyish or greenish white ; 
occurs massive and crystallized ; form, the rhombic prism, 
with the lateral edges, and solid angles, variously truncated ; 
sometimes the two opposite angles, and sometimes all the an- 
gles are truncated, or bevelled ; the two opposite angles are 

Of what is nitrate of lime composed ?— What are its chemical and 
distinotiYe characters 7 
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often replaced by three planes, forming a prism 'dT ten sides; 
fracture imperfectly conchoidal ; lustre shining between vit- 
reous and resinous ; translucent ; yields to the knife ; sp. gr. 
about 3. 

Chemical characters. Intumesces into a white mass, and 
then melts into a globule of a pale rose colour ; forms a jelly 
with acids ; in the flame of a candle, turns white, opake, and 
becomes friable. 

Composition, Lime 84 ; boracic acid 21.67 ; silex 37.66 ; 
water 55. — Vanqudin, 

Distinctive characters. It sometimes resembles prehnite ; 
but is not electric by heat, and its hardness is sensibly infe- 
rior. — Cleveland. 

Variety, botryolite.* 

External characters. Colour, white, greyish, and red in 
concentric circles ; externally yellowish grey ; occurs in bo- 
tryoidal masses, and in mamillary concretions, formed of con- 
centric layers ; texture fibrous or earthy; sp. gr. 2.8. 

Composition. Lime 39.5 ; silex 36 ; boracic acid 1*3*5 ; 
water 6.5 ; oxide of iron 1. — Kluproth. 

This species is found at Arendal, in Norway. 

U. S. Near Passaic Falls, N. J. It was discovered by J. 
Pierce, Esq. and is well characterized. 

Species 11. arseniate of lime. 

External characters. Colour, white, or grejdsh white ; 
surface often tin^d red, or violet by arseniate of cobalt ; oc- 
curs in minute fibres, or in acicular crystals, commonly ag- 
gregated into botryoidal masses ; lustre silky, or dull ; sp. gr. 
2.6. 

Chemical characters. Evaporates with heat in dense white 
va]K)ur, with the odour of arsenic, leaving the lime. Soluble 
in nitric acid without effervescence. 

Composition. Lime 25; arsenic acid 50.54; water 24.46. 
•^Klaproth. 

Distinctive characters. Its chemical characters will dis- 
tinguish it from the minerals it most resembles. 

Localities. Andreasburg in the Hartz. Near Furstem- 
burg, in Germany, with Cobalt and sulphate of lime. 

* From the Greek, resembling grapes. 



What is the composition of silicious borate of lime ?— Why is one ' 
ks varieties galled botryolite 7— What is the composition of arseni^lc 
time 7— Is it a commcm mineral 7 

8 
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Genus 2. alvmine. 

This earth derives its name from alum, of which it is tbe 
base. It never occurs pure, but may be obtained so by 
chemical means, when it is of a clear white. It occurs ver^ 
universally in argillaceous soils, and enters into the compba* 
tlon of several gems, as the sapphire and ruby. In the ^• 
cies belonging to this genus, it is combined with acids, and 
forms the basis of several salts. 

Species 1. subsulphate of alumine. 

External characters. Colour, white, or yellowish white; 
occurs massive in small round or reniform pieces ; translucent, 
or opake ; fracture earthy ; pelds to the nail ; adheres to the 
tongue; Ught. 

CJiemicci characters. Infusible, but loses more than half it0 
weight by the heat. 

Composition. Alumine 30.2 ; sulphuric acid 23*4 ; water 
46. 4. — Stromeyer, 

Localities. Newhaven, Sussex, £ng. Halle, in Saxony. 

Variety I. silicious subsulfhate of ALUMUfE. 

External characters. Colour, between milk and show white ; 
occurs of the consistence of hog's lard ; smooth to the touch ; 
translucent, except in patches, where it is opake and granu- 
lar ; on exposure to the air, it dries and splits into masses like 
starch, some of which effervesce on the surface, while others 
are translucent, and resemble the finest pieces of gura^ ara- 
bic. — Phillips. 

Chemical characters. By ignition it loses 90 per cent, of its 
weight. 

Composition. Alumine 6.5 ; sulphuric acid 3*0 ; water 88 ; 
silex 2.4. — Henry. 

Localities. This singular mineral was found in the old 
workings of a coal mine, near Oldham, in Lancashire. 

Species 2. subfhosfhate of alumine. 

External characters. Colours white, yellowish white, green- 
ish or bluish ; occurs in minute crystals in the form of riiombic 
prisms, with dihedral terminations ; these are grouped, or col- 
lected into hemispherical, or globular concretions ; sometimes 
appearing like down, but more commonly radiating from a 
centre, with a pearly or silken lustre. It is often attached to 

Whence does the earth alumine derive its name 7— -What is the com- 
position of subtulphate of alumine 7 
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odiermiDeials, in distinct, round, or stellular spots, presenting, 
idwn die mineral is of a different colour, a singular and beau. 
liM i4>pearance ; translucent. 

Chemical characters. Infwdble, but becomes white and 
opake, and loses its ciystalline form ; gives a greenish tinge 
to the flame ; Aiken says, thai with sulphuric i^id it corrodes 
glass. 

Composition. Ahunine 35.35 ; phosphoric acid 33.40 ; 
fluoric acid 2.06 ; lime 0.50 ; water 26.90 ; oxides of iron 
aod manganese 1.25. — Berzdius, 

.. Distinctive characters. It resembles zeolite, but this is fu- 
sible. Its property of corroding glass is not constant, but 
may sometimes be seen by placing a little of it in powder nitlt 
sulphuric acid on a piece of glass and warming it over a lamp. 

iMudities, Barnstable, in Devonshire; ComwaU; New. 
Castle, and other places in England. Brazil, Bohemia, and 
the Hebrides. First discovered at Barnstable, by Dr. Wavel. 

A mineral found at Richmond, in Berkshire county, Mass. 
IB supposed to belong to the present species. It occurs sta- 
lactic^, or in concretions composed of minute radiating fibres ; 
colour greenish or greyissh white ; scratches carbonate of 
lime. Infusible. 

Genus 3. xagnesia. 

Like the other earths, magnesia when pure, is perfectly 
white. That sold by apothecaries, is obtained by the decom- 
position of the sulphate of magnesia. It is also found native, 
in small quantities. It enters into the composition of a con- 
siderable variety of minerals. It forms the basis of several 
native salts, being found combined with the carbonic, sulphu. 
ric, and boracic acids. 

Species 1. casboxate of magnesia. 

Of this species there are four varieties, viz. crystallized, 
compact, earthy, and pulverulent. 

Variety 1. caystaluzed cakbonate of magnesia. 

External characters. Colour, white; occurs in deUcatc 
acicular crystals, radiating, or diverging, and possessing the 
lustre of satin ; also in flesh coloured crusts, not more than 
two lines thick, having a polished, or sparry structure. It is 
totally soluble in sulphuric acid. — Cleveland. 

What are the colours, chemical and distinctive characters of subphos- 
phate of alomine ?— How is the earth magnesia obtained 7<— ^ith what 
acids is this earth found combined ? 
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LocdlUies. Staten Island, N. Y. Discovered by Ja^ie* 
Pierce, Esq. in veins, or cavities, in magnesite and steatite. 

Variety 2. compact carbonats of magnesia. 

External characters. Colours, grey, or yellowish ; occurs 
amorphous, tuberous, and spongiform ; fracture, dull, splin- 
tery, and flat conchoidal ; nearly opake ; yields to the nail 
externally ; iQtemally harder than calcareous spar ; adheres 
to the tongue ; absorbs from 9 to 10 per cent of, water, and 
becomes translucent on the edges. 

Chemical characters. Soluble with eflervescence, but slow- 
ly, in muriatic and sulphuric acids ; infusible, but hardens un- 
der the blow pipe so as to scratch^ glass. — -AiMn. 

Composition, Magnesia 58 ; carbonic acid 49 ; water 3. — 
Klaproth, 

Distinctive characters. The bitter solution which it forms 
when dissolved in sulphuric acid, and its not burning to quick 
lime, will distinguish it from chalk, and other forms of car- 
bonate of lime. It does not, like clay, become plastic with 
water. 

Localities, Upper Stiria, Moravia, Italy, Spain, and Silesia. 

U. S. Bare Hills, near Baltimore. 

Variety 3. eaethy cabboxate of magnesia. 

External characters. Colour whitish or yellowish white ; 
occurs in porous masses ; fracture earthy ; yields easily to the 
nail ; adheres to the tongue ; sometimes swims on water. 

Localities, Samos, Negropont, Moravia, and Cornwall. 

It is called Meerschaum in the east, and is used for the same 
purposes as fuller's earth is with us. 

Variety, 4. pulverulent carbonate of magnesia. 

External characters. Colour yellowish white ; occurs in 
small masses, which fall to powder on drying ; soft to the 
touch ; soils the fingers ; soluble in sulphuric acid. 

Localities, India. 

U. S. Hoboken, N. J. Discovered by James Pierce, Esq* 
Staten Island, N. Y. Roxborough, Penn. 

Species 2. sulphate of magnesia. 

External characters. Colour, white, or greyish white ; oc- 
curs in crystalline fibres, adhering together longitudinally ; 
lustre silky or pearly ; translucent ; not very brittle ; taste, 
bitter and nauseous. 

Where has crystallized carbonate of magnesia been found ? — ^What are 
the chemical and distinctive characters of this species ? 
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Chemical characters. Soluble in water, from which it is 
precipitated by the carbonate of potash or soda. Under the 
blow pipe, it boils, gives off its water of crystallization, and 
femains a white, invisible, spongy mass. It is composed of 
magnesia and sulphuric acid. 

It is found on the surface of decomposing gypsum, or schLtt- 
tns, on the surface of particular soils, and in mineral waters. 

LocdlUies. Epsom,'*' in England, and Seidlitz, in Bohemia. 
At these places it is abundant in mineral springs. 

U. S. Mammoth Cave, Ky. Greenbriar, and Monroe coun- 
ties, Va. Near Cory don, In. in abundance. Coeymans, 
N. Y. 

Species 3. borate of magnesia. 

External characters. Colours, yellowish, greyish, or green- 
ish white ; occurs crystallized in the form of a cube, variously 
modified by truncation ; sometimes all the edges are trunca. 
ted, but in every' case the diagonally opposite angles are dif- 
ferently modified, sometimes by simple truncation, and some- 
times by bevelment ; the solid angles are subject to the same 
diversity : fracture uneven, passing into flat conchoidal ; lustre 
glistening ; transparent or translucent ; sometimes gives sparks 
with steel ; pyro-electric, the opposite angles being in oppo* 
^te electrical states. 

Chemical characters. Fusible into an opake white glass. 

Composition. Magnesia 16.6 ; boracic acid 83.4. — Vau- 
quAin. 

Distinctive characters. Its character of possessing opposite 
electricities at its opposite angles, and the dissimilar opposite 
modifications of its angles, will distinguish it from all other 
minerals which it resembles. 

Localities. Lower Saxony, embedded in Gypsum ; near 
Kiel, in Holstein, embedded in anhydrous gypsum. 

Genus 4. barttes. 

When pure, barytes is white, has a caustic, somewhat al- 
kaline taste, and by the chemists is placad among the alkaline 
earths. It is a strong poison. It never occurs pure in nature, 

* Whence Epsom salt, the common name of the species. 

* * . '■ 

' What is the composition of the sulphate of magnesia ?---What is the 
common name of this salt, and whence does it receive this name 7 — In 
what is borate of magnesia found ? — What is the composition of this 
■aU 7->^What are the chemical and distinctive cliiaracters of this salt 7— 
What lire the properties of barytes ? 

8* 
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but is found combined with'tbe carbonic and sulphuric acids, 
forming carbonate of barytes, and sulphate of barytes. 

Species !• carbonate of barytes. 

External characters. Colours, white, or gre3dsh white, or 
yellowish, bluish, or greenish ; occurs massive, stalactical, 
and in crystals ; form, resembling closely the common crys- 
tals of quartz, viz. six-sided prisms, terminated by six-sided 
' pyramids ; sometimes with the apices truncated ; fracture of 
' the massive undulated ; structure fibrous or bladed ; lustre 
glistening ; translucent or opake ; scratches carbonate of 
lime : sp. gr. 4.4. 

CJiemical characters. Fusible into a white enamel ; soluble 
with effervescence, in dilute nitric, or muriatic acid, a little of 
which tinges burning alcohol yellow. 

Composition. Bar3rtes 78 ; carbonic acid 22. — Klaproth. 

Distinctive characters. — Its weight will distinguish it from 
the minerals it resembles, except strontian and the sulphate of 
barytes. The sulphate does not effervesce ; and carbonate 
of strontian, when dissolved in an acid, and mixed with alco- 
hol, tinges the flame purple, instead of yellow. 

The cells of the massive variety of this substance, often 
contain the crystallized variety. 

When reduced to thin plates, it gives by refracted light, two 
' images, one bright, and the other nebulous. — Cleveland. 

The native carbonate of barytes, is next to arsenic, one of 
the strongest of mineral poisons. When dissolved in muriat- 
ic acid, it is employed in minute doses, as a remedy in certain 
diseases. 

Localities. It was first discovered by Dr. Withering in 
Lancashire, England, hence Witherite, one ef its names. It 
has since been found in several other places in England, in 
Hungary, Stiria, and Siberia. 

U. S. Near Lexington, Ky. 

Species 2. sulphate of barytes. 

'^ Eiiernal characters. Colours, white, yellowish white, flesh 
red, greenish white, and bluish ; occurs crystallized and mas- 
sive ; primitive fdrm,* a right four-sided prism, whose bases are 
rhombs ; subject to a variety of modifications by truncation ; 
structure lamellar, with cleavage in three directions ; cryistals 

What are the native salts of barytes ? — ^What is said of the poisoiioos 
property of carbonate of barytes ? — ^Is it rare or not ?— What are the 
prevailmg colours of sulphate of barytes ? 
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aomedmes curved ; lustre shining, between pearly and vitre- 
ous ; yields easily to the knife ; translucent : sp. gr. 4.446. — 

These crystals are gmierally so short, as to take the tabular 
foim. 

Rg. 84. . Yig^ 84. The primary form, a right prism, 
with rhombic bases. 

Chemical characters. Decrepitates, becomes 
vitrified on the outside, and finally melts into an 
opake white enamel. If coloured with oxide of 
copper, the flame, on the first application of heat, is tinged 
green, otherwise not ; if the enamel be applied to the tongue, 
it tastes like rotten eggs ; it does not eflervesce with acids. 
Composition. Barytes 67 ; sulphuric acid 33. — Klaproth. 
Distinctive characters. Its specific gravity will distinguish 
it firom the minerals it most resembles, except strontian, car- 
bonate of bar3^es, and carbonate of lead. Strontian afler fu- 
sion never gives the fetid taste of barytes ; it gives a purple 
flame, when dissolved in acid, and burned with alcohol ; car- 
bonate of strontian eflervedces ; carbonate of lead effervesces, 
and is reduced to the metallic state under the blow-pipe. 

Sulphate of barytes is found in considerable variety of 
form and structure, and therefore admits of a number of sub. 
divisions. 

Among the more remarkable tints which occur in this spe- 
cies, Mohs has noticed the following, viz. smalt blue, pale 
sky blue, almost indigo blue, woad-brown, and hair brown, 
bright red and yellow. 

Variety 1. lamellar sulphate of barytes. 

External chartzcters. Colours, while, yellowish white, grey, 
reddish, bluish, or greenish; occurs crystallized, sometimes 
distinct, but commonly in foliated masses ; form, the right 
rhombic prism, subject to a great variety of truncations, or 
bevelments ; crystals compressed into a tabular form ; gener- 
ally aggregated into masses, so as to present, when broken, 
longish granular particles, of various sizes ; translucent ; lus- 
tre shining; pearly ; fragments rhomboidal; easily broken. 
Fig. 85. 

Fig. 85. A four-sided table, a common form. 




What are its chemical and dLstmctiTe characters ? — ^What are the 
cryttalUne forms of the lamellar sulphate of barytes ?— 'WhnX ai^thft^^- 
jie^BB of Mb Bpecies 7 



88 



INTRODUCTION TO 



Fig. 86. 




Fig. 87. 




Fig. 86. Aright prism with rhombic basw^ 
modified by the truncation of its alternate solid 
angles. 



Fig. 87. A four-sided table with truncated 
terminal, or i^arrow fa^ses, and solid angles. 



Fig. 88. 




Fig. 88. The same, with the narrow 
faces modified by bevelment, and its an- 
gles by truncation. 



The crystals are often colourless and transparent, and al- 
though generally small, Lowry mentions one, six inches long* 

The laminae of this variety are often curved, and sometimes 
xmite in a point like the petals of a flower. 

Sometimes the foUa are set on their edges, forming thin, 
cr^'stals called cockscomb spar. 

Variely 2. columnar heavy spar. 

It consists of very thin crystals, which are aggregated lon- 
gitudinally, or are collected into bundles, or colunmar groups; 
structure foliated ; the colunms striated ; lustre pearly; trans- 
lucent. 

Variety 3. fibrous heavy-spar. 

External characters. Colour, chesnut brown ; occurs in 
botryoidal, or reniform masses ; structure flbrous ; lustre, shin- 
ing resinous ; transparent; brittle. 

Oompositwn. Sulphate of barytes 99 ; with a trace of iron. 
-r^Klofroth, 

Yarkty 4. radiated heavy-spar. 

External eharaders. Colour, grey, or yellowish grey ; oc- 
curs in roundish masses, composed of radiating minute crys- 
tals, which appear to come from the centre* apd to project un- 
equally on itkQ surface, giving it a rough exterior ; fracture 
foliated; trandiicent. 

What peculiar property i^M fetid stdphata of barytea 7 
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This variety being calcined, then mixed with mucilage of 
{um arabic, and formed into small pieces, and again heated, 
has the property, after exposure to light, of shining' in the 
dark. It is then called Bolognian phosphorus. 

It is found at Bologna, in Italy, hence the name. 

Variety 6. obanulab heavy-spar. 

Eternal cJiaracters. Colours, white, yellowish, or greyish 
white ; occurs massive ; structure finely granular ; grains, crys- 
talline and lamellar ; lustre shining ; feebly translucent. 

CmposUion. It contains 10 per cent, of silex. — Klaproth. 

Variety 6. compact heavy-spar. 

External characters. Colours, white, greyish or reddish 
; white ; occurs massive ; fracture coarse, earthy, dull, soft, and 
I brittle. 

Localities. It is found in Bohemia, Saxony, and in the 
mines of Derbyshire. 

Subspecies 1. fetid sulphate op barytbs. 

External characters. Colours, yellowish, brownish, or 
blackish ; occurs in globular masses ; structure foliated ; gives 
a sulphureous odour when rubbed, or heated ; in other respects 
it resembles the common varieties. 

Composition. Sulphate of barytes 85.2 ; sulphate of lime 
6; alumina 1 ; oxide of iron 5 ; carbon 0.5. — Klaproth. 

Uses. The pure white varieties are ground and used as a 
white paint, either alone or mixed with white lead, which can- 
not be considered as an imposition. — Mohs. 

Crystals of the present species have been artificially obtain, 
ed by dissolving sulpho-cyanuret of barium in sulphuric acid, 
and allowing this solution to be slowly decomposed by the in- 
fluence of the atmosphere. — Mohs. 

Sulphate of barytes is found in veins, in primitive transi- 
tion and secondary' rocks. Its localities are numerous, though 
it seldom occurs in large quantities. It is commonly found 
^th the ores of lead, copper, zinc, <Sec. 

Localities, Its foreign localities are numerous, being found 
in almost every country where mines are explored. 

U. S. Cheshire, Berlm, Farmington, Hartford, and South- 
ngton, Con. — SiUiman. Hatfield. — Gorham. Southampton. 
— EiUon. Middlefield and Greenfield, Mass. — Hitchcock. 
Livingston's lead mine. — Shaeffer. Little Falls, on the Mo- 

What are the uses of this species ?— Is this a common or rare mine. 
nl? 
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hawk. — Eaiott. The Highlands, near the Hucbcm, N. Y. 
Pierce and Torrey. Near Newton, Sussex County. — CU 
ton. On the west side of Paulin's Kill, and near Scoleh 
Plains, N. J. — Pierce and Torrey. Perikomen lead niiii6«— 
WetheriU, Buck's County, 3 miles west of New Hope*— 
Lea. Bedford County, at the foot of Blue Ridge, Femu— 
Wister. Liberty, Frederic County, and Washington Coontjr, 
Md. — Hayden. Near Lexington, Ken. — Jessup. Sei^vll' 
of the lead mines, in Missouri. — Schoolcraft. -- . 

Genus 5. stbontian.* 

This earth in many respects resembles that of barytes. It 
is white and fuses with difficulty. It is never found pure ia 
nature, but is combined with the carbonic and sulphuric acidi) 
forming a carbonate and sulphate of strontian. 

Species 1. carbonate of st&ontian. 

External characters. Colours, white, greyish, or gieeniih 
white; occurs crystalUzed, fibrous, massive, and stellated; 
form, the hexahedral prism, modified by truncation, or tennin« 
ated by pyramids ; structure divergingly fibrous, or bladed; 
lustre, shining pearly ; fracture, fine grained, uneven ; ciys- 
tals small or acicular, often attached to the massive-; yields to 
the knife ; brittle : sp. gr. nearly 4. 

Chemical characters. Becomes glazed on the outside, hut 
does not melt ; tinges the fiame purplish red ; effervesces 
with nitric, or muriatic acid, and a paper dipped in the solution, 
bu^is with a purple flame ; with borax dissolves into a clear 
globule. 

Composition, Strontian 69.5 ; carbonic acid 30. — Kktproih. 

Distinctive characters. It resembles carbonate of barytes, 
but the carbonate melts without tinging the flame. It is found 
in primitive rocks, with the ores of lead, zinc, and copper, and 
is oflen accompanied by sulphate of barytes, and calcareous 
spar. 

It has not been discovered in the U. States. 

Species 2. sulphate of strontian. CELESTINE.f 

External characters. Colours, white, greyish white, yel- 
lowish white, or reddish, and more rarely light blue ; occurs 
fibrous, massive, stellated, and crystalUzed ; form, the primi- 

* From its having been first discovered at Strontian, in Scotland, 
t Sky blue, from its colour. 

Is the earth, strontian, ever found pure ? — What are the phemical and 
distinctive characters of carbonate of strontian ? 



mmSRALOGY. 91 

live, a right rhombic prism, the alternate angles of which, 
Mcording to Phillips, are 104° and 76° ; structure la- 
MHar, with joints parallel to the faces of the prism/ that 
'imllel to the base being particularly distinct ; lustre shining, 
betveen pearly and resinous ; translucent or transparent ; 
yields to Uie knife ; brittle : sp. gr. 3.6. 

Chemical characters. Melts before the blow pipe into a 
lUte friable enamel, without very sensibly tinging ihe flame ; 
l&er a short exposure to heat it becomes opake, and then 
[ Mqoires a somewhat caustic, acrid flavor, very diflerent from 
that of sulphuretted hydrogen, which heavy spar acquires in 
amilar circumstances. — Aiken. Phosphoresces on hot iron. 
Composition, Strontian 58 ; sulphuric acid 42. — Klaproih. 
Distinctive characters. It resembles the carbonates of stron- 
tian and barytes, and the sulphate of barytes. But the dis- 
tinctive characters given under each of those species, will 
diidxiguish this from them. 

Variety 1. fibrous celestine. 

External cTiaracters. Colours, milk white, passing into blue, 
or sky blue ; occurs massive, in plates and in fibrous crys- 
tab ; lustre of the longitudinal fracture, shining ; cross frac- 
ture glistening and pearly ; fracture in one direction foliated ; 
translucent ; loses its colour in keeping ; easily broken : sp. 
gr. 3.8. 

This variety is rare. It sometimes occurs in thin beds or 
layers like g3rpsum, its fibres being perpendicular to the sides 
of the bed. — Cleveland. 

Localities. Montmatre, near Paris, Switzerland, Sicily, 
and in several places in EJngland and Scotland. 

U. S. Frankstown, in the Bald Eagle mountain, Penn. 

Variety 2. foliated celestinb. 

External characters. Colours, white, grey, bluish, or sky 
bhie ; occurs massive, and crystallized, in four or six-sided 
prisms, variously modified ; sometimes the four-sided prism 
is terminated by four-sided pyramids ; and sometimes the 
tenninatioh is dihedral ; oflen this form is deeply truncated 
ya its lateral edges, so as to produce a six-sided prism, crys- 
als oflen flat or tabular ; fracture imperfectly foliated ; strongly 
ranahicent ; crystals sometimes transparent. 



What is the composition of sulphate of strontian ?.— Why is this mine- 
il called celestine ? — ^What are ihe natural salts of strontian ? 
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Fig. 89. 

Fig. 89. A four-sided prism terminated by a 
two-sided summit, standing on the obtuse lateFal 
' angles of the prism. 

Fig. 90. " 

Fig. 90. A four-sided tabular prism termimted 
by pentagonal, or five-sided faces. 

Localities. Bristol and Yorkshire, England. Tyrol, and 
near Cadiz. 

U. S. Lockport, {Silliman,) and Moss Island, N. Y. tbe 
latter discovered by Prof. Douglass. Near Baltimore. Mag- 
nificent crystals have been found on Strontian Island, in Lake 
Erie. — Mohs. 

CLASS II. 
EARTHY MINERALS. 

This Class includes such minerals as are composed of one 
or more earths. Some of them also contain small portions of 
onef or more^metalhc oxides, which however are not conside- 
red as essential ingredients. 

QUARTZ. 

Pure quartz, as it exists in transparent rock-crystal, is com- 
posed of silex or silicious earth, with two or three per cent, of 
water. 

Silex is perfectly white, without either taste or smell, ft 
feels harsh ; is insoluble in any of the mineral acids ; infusible, 
alone, but melts and forms glass with potash. It is a com* 
pound body, and according to Berzelius, is composed of about 
50 per cent, of ogygen, united to an equal proportion of to 
base, called silicium. ^ 

Species 1. common quartz. 

External characters. Colours, white, yellowish, red, bluish, 
brown, and greenish, or green, or transparent and colourless ; 
occurs massive ; in concretions, with a diverging and acica^ 
lar structure ; in confused crystalline masses, of which the 
structure is not visible : also in crystals ; form, the six-sided 
prism, terminated by six-sided pyramids : also the dodecahe* 
dron, or double six-sided pyramid. Both forms subject to i 
great variety of modifications ; scratches glass ; sp. gr. 2.0S. 

Of what earth is quartz chiefly composed 7— What are its colours ? 



CKmiMZ duaraeten. Infnrible. Two pisoes nibbed to- 
other give a peculiar Bmell, like that of the electric fluid ; 
insoluble in the acida, except the flaoric. 

CoNpohttoit. Silex nearly pv.n.—Benelku, 
SHbtpecieg 1. cKTarAUJixD arASTZ. 

General characters aa ia the species. CommoB foim of 
the ciystals, six-sided prisms, tenninated by six-sided pyxa- 
nids. Prim^ve form, the rhomboid. 
, fig. 91. 



Fig. 91. The six-sided prism, terminated by six. 
eided pyramids. 



Fig. 93. Tbe dodecahedron, or two siii.sided 
^pyramids, joined base to base, withont the inter- 
ion of the prism. 



Fig. 03. The two pyramids separated from 
y each other by the intervention of a very short* 
siX'Sided prism. 



Fig. 94. An irregular crystal, three planes of 
the pyramid being extended at the expense of the 
{ othffirs ; a form not u 



in figure 91, die terminating pyramids may be considered 
- ' -jral inches from each other, by the interven- 



What are ita cbemical chanolerf T— Wh»l are (nTttHlUna fornw o 



INTRODUCTiON TO 

ing prism, or aa a prism several iacheslong, teiminEited Ei/~ 
pyramids. 

In figure 93, the pyramids are merely separated by tlw 
short prism interposeii betweea their bases. This form, how- 
ever, is still considered as a prism, terminated by pyramids. 

In figure 92, the prism entirely disappears, and the two ter- 
minal pyramids join base to base, it now assimies a flguie 
of twelve sides, each end beginning and terminating a six-sided 
pyramid. 

These crystals are subject to a variety of modifications, hy 
truncation, or the replacement of their edges, or solid angles, 
by plane faces of various sizes aud shapes. 

Crystallized quartz, not only occurs in single distinct crys- J 
tals, but is often found implanted in groups, the p)'rainids of I 
which only appear distinct. It also occurs lining the cavities f 
of other minerals, or incrusting their surfaces in small, but I 
frequently in very perfect crystals, the pyratnidol terminations f 
having a high polish, and the specimen appearing as if it was * 
studded with gems. ,' 

Quartz occurs in primitive, transitive, Bfid secondary rocks. I 

Local/ties. Madagascar, Dauphiny, the Alps, Cornwall, 

The finest crystals come from Madagascar and the Alps. 

Specimens sometimes contain water, air, or bitumen en- 
closed. These are rare. 

Crystals often enclose clay, litanite, hornblende, asbestos, 

iron ore, native silver, &lc. ■,[ i 

According to Pinkerton, nature produces regular Tock crya- I 

tala in the vast caverns of the Alps, of such enormous size, I 

that they weigh several tons each. J 

U. 3. The localities of rock crystal are very numerous in 4 

this country. A few, only where fine specimens are found, -J 

can be given. ' 

Lake George, N. Y. The crystals are perfectly transpa- 
rent, and sometimes 5 inches long. — Silliman. Frederic '' 
county, Md. The crystals are scattered on the surface of the , 
ground, and are perfectly transparent. — Hat/den. Graflon, \ 
Vt. Remarkably pure and translucent, — Hcdl. Newbury *j^ 
District, S. C. ; Abington and Plainfield, Mass. \ 

Uses, — It is much used, when cut and polished, aa ao in. [ 
'feriorgem. The ancients made engravings upon it, butitis 

considered loo soft for this purpose. Tlie transparent variety ' 

rsHBlhefineitapedraenaof quaru found?— What are ihe uses 
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is polished for spectacles, and has Ihe advantage of not being 
easily scratched. 

Crystals may be coloured by plunging them while hot into 
a vegetable, or metallic solution which possesses colour, but 
they are very apt to crack by the process. 

Quartz when set, may be distinguished from glass, or paste, 
by touching it with a fine file, which will cut the glass, but 
inll not scratch the quartz. 

The varieties of this species are numerous, and are distin- 
guished chiefly by their colours. 

Variety 1. avantumne. 

External characters, — Colours, brown, yellow, grey, bluish, 
greenish, or white ; variegated by brilUant points or spangles, 
of a golden or silver colour. 

These spa^les are small plates of mica, of various colours, 
interspersed through the mass. It is employed in jewelry, 
and some specimens are exceedingly beautiful. It is some- 
times imitated by art, apparently, by sprinkling recent brass 
fiUngs into melted glass. 

LoccMties. — Cape de Gatte, Spain. This is of the finest 
kind. Scotland, England, France, dec. 

Uses. — It is much esteemed in jewelry. 

Variety 2. prase, green quartz. 

External characters, — Colour, dark green ; occurs in crys- 
tals, and crystalUne masses ; lustre resinous, or vitreous ; 
translucent. 

It is seldom crystallized, but is commonly found in pebbles, 
or masses among other minerals. 

It seems to be common quartz coloured with actynolite, or 
perhaps epidote. Sometimes the fibres of the actynohte are 
distinct. 

Localities. Saxony in a metallic bed. Scotland with ac- 
t3moHte. Moravia, England, 6dc. 

U. S. On Lake Superior. Near Baltimore, and on the 
west side of Blue Ridge, Md. Milton, Brighton, and West 
Cambridge, Mass. 

Use. It is much esteemed as an ornamental stone, and is 
cut and polished for jeweb^. 

What is the colour and appearance of avanturine ? — ^Whatisthe colour 
of prase 7 — How does prase differ from common quartz ? 
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Variety 3. milky quabtz. 

External characters. — Colour, milk-white ; occurs massive 
and in crystals ; hardness, that of quartz. 

When cr3r8tallized, it is remarkable that the crystals are 
more regular in their forms than those of the transparent vari- 
ety. — PMU^. 

Variety 4. bose quartz. 

External characters. — Colour, rose-red, which in small 
pieces appears*pale. Occurs massive and in crystals ; trans- 
lucent^or nearly transparent. 

It fades, when exposed for a long time to the light. Its 
colour is probably owing to a small quantity of manganese. 

Localities. Bavaria, Bohemia, Finland, Siberia. 

U. S. Southbury, Con. It is of a deUcate colour, and 
forms an insulated masB.'-r-Silliman, Also at East-Haddam f 
Plainfield, and Williamsburg, Mass. ; West-Chester, N. Y. i 
Keene and Acworth, N. H. • 

Use. It is cut and polished for jewelry. 

Variety 5. amethyst, violet auARTz. 

External charc^cters. — Colour, violet blue, often deep and 
pale in the same specimen ; occurs most commonly in cr\'s- 
tals ; form the same as common quartz ; crystals generally 
grouped, the pyramids only appearing distinct ; translucent ; 
hardness, that of quartz. 

Composition. Silex 97.50; alumine 0.25; . oxide of iron 
0.50; oxide of manganese 0.25. — Rose. 

Crystals of amethyst are rarely of the same colour through- 
out. The summits only, are commonly purple, the prism be- 
ing colourless, or tinged greenish. 

The Orientals were very partial to this stone. The colour, ' 
they considered that of new wine, and the Persians believed 
that wine drank from a cup of amethyst, would not intoxicate. 
The oriental amethyst is a ipapphire, but it is probable that 
the present species was the one so highly esteemed, as the 
sapphire is found only in small crystals. 

Crystals of amethyst very rarely occur single, . but are fa- 
ciculated, or aggregated, and separate into irregular colum- 
nar pieces, when struck. #» 

By long exposure to heat, the colour is said to disappear. 

It occurs in greenstone, and porphyry, oflen forming geodes». 
It is also sometimes found in primitive rocks. 

What is the colour of rose qnartz ? — Does it occur massive, or crys^ 
tallized ?— What ia Uie colour of amethyst ? 
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UsM. It is highly valued as an ornamental stone, and is 
fittt and set for ear rings, necklaces, watch seals, &c* at the 
present day. 

The name Amethyst occurs in Scripture. It was the ninth 
stone in order, on the Jewish high priest's breast-plate of judg- 
ment, with the name Issachar engraved thereon. 

SomQ of the finest engravings are on this stone. Among 
these are the bust of Trajan in the Royal Library at Paris ; 
and more recently done, are the Apollo Belyidere, the Farnese 
Hercules, and the group of Laocoon, by SirUtu 

Localities' Cambay in India, Siberia, Spain, Sweden, Bo- 
hemia, France, England, &c. 

The finest are brought from India, Spain, and Siberia. 

U. S. Wallingford, Farmington, Berlin, and East-Haven, 
Conn. — Cleaveland, Mount Tom, Mass. in beautiful crystals. 
SUliman. Ludlow and Westminster, Yt. Pacquauack Moun- 
tadn, and at Patterson, N. J. Chester County, Penn. in large 
transparent crystals. — Crilmor. Hampton Falls, and White 
Hills, N. H. Belchertown, Mass. in rounded masses, some- 
times 18 inches in diameter. — Shepard. 

Variety 6 — yellow quartz, citrine. 

External characters. — Colour, wine, honey, or straw yel- 
low ; occurs massive aoH in crystals ; translucent ; semi* 
transparent. 

When heated, its colour entirely disappears in a few seconds. 

It is called false, or Bohemia topaz. 

Localities. Carngorm, Scot. ; Cornwall, Eng. 

U. S. Southampton, Mass. Near St. Louis, on the banks 
of the Mississippi. Blue Ridge, Penn. Acworth, N. H. 

Distinctive characters. — The topaz, for which citrine is 
often mistaken, scratches quartz, which citrine does not. 

Variety 7. brown quartz. 
Etcternal characters. Colour, various shades of brown, 
translucent* 

Localities. Jetland furnishes the finest crystals of this 
variety. 

Variety 8. ferruginous quartz. 

EaAemal characters. Colour yellowish, or reddish, .some- 
times blood, or brownish red ; occurs massive and crystallized 
in the usual form of quartz ; translucent or opake ; fracture 
«mall conchoidal* 

What use is made of amethyst ?— What is said of the occurrence ot 
liusname in the Scriptures ? 

9* 
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Chemietd characteri. Some spscimenB bBCome magnetic 
vhen heated. 

Composition. Silex 93.5 ; oxide of iron 5.0 ; water 1.0. — 
BuckoU. 

Tlie masaive Tarietj" is sometimes crystallized on the sur- 
face ; and sometimes groups of common white crystals tenni. 
nate in ferruginous quartz, the summits only being coloured. 

This variety of quartz is coloured by the oxide of iron : hence 
when the yellowish kinds are exposed to heat, oxygen is ab- 
sorbed, and the colour is changed to red. 

Forfuginous quartz is most commonly found in primitive 
mountains, associated with the ores of iron. 

Localities. Bohemia, Spain, England, Scotland, Siberia, 
and Saxony, 

U. S. Litchfield, Conn. At Menlzer's Gap, Penn. .is , 
loose masses, terminated at each extremity by three faces.— 
Hayden. • 

Variety 9. ihised ciuahtz. 

This variety is peculiar only for reflecting a series of pris- 
matic colours, either internally, or exfemally. When the re- 
flection is external, it probably proceeds from the deposit of 
aome metallic oxide on the quartz. The internal colours ob- 
viously proceed from, cracks, or fissures, which are sometimea 
in the direction of the natural joints. 

Sometimes the internal play of colours may be produced, 
by plunging a crystal, moderately heated, into cold water. 
Tariely 10. radiated qoartz. 

It occurs in crystals generally small, and closely aggrega- 
ted, which radiate from a point. 

Variety 11. stalacticil ftUAKTz. 

This variety, according to Phillips, occurs in one of the 
Cornwall copper mines. It has, in no respect, the apoear- ' 
ance of chalcedony, since it consists of strait stalactites seve- 
ral incbea long, composed of an aggregation of crystals diver- 
ging from the centre. 

A beautiful specimen of this variety in my possession from 
SouUi America, is studded at every point externally, with 
small brilliant crystals. Internally, and particularly near the 
jsurface, it is composed of aggregated, radiating crystals. 
Colour, mi Ik- while. 



Variety 13. peEtDOMOKPHons o 

This variety either takes the forma of crystals, or of cavt- 
ties once occupied by crystals. 

These specimens sometimes present very curious appear- 
ances, viz, : hallow vacant spaces, of the exact form of some 
cryatal which (he quartz had once invested, but which had 
been decomposed and washed away. Also, the solid form of 
some crystal, under which real crystals of quartz never ap- 
pear, and which form it took from the deposition of quartz into 
the cavity once occupied by some real crystal. 

Localities. Bristol, Cornwall, and Durham, Eng. 

U. S. Southampton and Deertield, Mass. Simsbury, 
Conn. 

Variety 13. fetid q,VAS.Ti. 

External charaeterg. Colour, grey, of several shades, 
sometimes marked with spots or stripes of a dark hy^ ; occurs 
massive, and sometimes in crystals ; translucent^ lustre re- 
sinous ; gives a fetid o'dour when struck. 

According to Professor Cleaveland, this variety, never 
transparent, is always translucent or opake, and in some in- 
stances phosphoresces by friction, 

The odour which it emits is like that of sulphuretted hydro- 
gen, and probably arises from some bituminous matter, which 
at the same time gives it colour. 

Localities. Near Nantes, in France. I 

U. S. Top8ham,Mo. On the banks of Connecticut riverjj 

from Bellows Falls to Middletown. — Hitchcock, ■ V 

Variety 14. sposgifohm (ivartz. ' 

External characters, — Colour, while, yellowish, or greyish 
white ; occurs massive ; texture loose and spongy ; easily 
broken ; very hght ; scratches glass ; floats on water tor a 
few minutes. 

Composition, Siles,98; carbonateof Lime, 2. — Vaugtidin. 

Professor Mohs says, that float-stone consists of a delicate 
tissue of minute crystals, visible under a powerful magnifier, 
and that it insensibly passes into homstone and flint. 
Yariely 15, iJBATaii.AH arARTZ, 

Extemal characters. Colour, while, or greyish white ; 
occurs massive ; structure, tine granular ; often friable ; 
flexible ; opake. 



I Wh 
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What is paeudomorpIiouB quartz 1 Howia fetid quartz diatiuguielieil ' 
Id of spongiforpquarii 1 
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The appearance of this variety resembles a vhite sand- 
stone without cement. In thin pktes it is sometimes slightly 
flexible. 

It sometimes forms extensive beds. 

Localities. Brazil and near St. Gothard. Whitby, Eng. 
The flexible kind occurs at all these localities. 

U. S. Vernon and Middlebury, Vt. Williamstown, Massr 
where it forms a hill. 

Variety 16. smoky quabtz. 

External characters. Colour, brownish yellow, of various 
shades ; translucent, or nearly transparent. 

Objects seen through it appear as they do through smoked 
glass. 

Localities. Cairngorm, Scot, and Brazil. 

U. S. • White Hills, N> H. Shrewsbury and Wardsbo. 
rough, Ver. Lancaster county, Penn. Fine crystals. — 
Seyhert. Cornwall, and Tonington, Conn. Topsham, Me. 
Acworth, N. H. Fine specimens. 

Uses. It is employed in jewelry. Some very ancient en-^ 
gravings are said to be on this kind of stone. 

Species % cat's eye. 

External characters. Colour grey, with a greenish tinge ; 
also brown or reddish ; gives out internal white chatoyant 
reflections of light, sometimes greenish and pearly, resembling 
the reflection from the eye of the cat ; translucent in one 
direction, and nearly transparent in another ; scratches quartz.* 

Chemical characters. Infusible, but becomes opake and 
spotted, by heat. 

Composition. Silex, 95 ; alumine, 1.75 ; lime, 1.50 ; oxide 
of iron, 0.25. — Klaproth. 

This is a singular and beautiful little stone, which comes 
from India, ready cut and polished. The size is about that 
of half a hazlenut, and it is generally cut in form of an ovate 
hemisphere. Its peculiar pearly reflections are said to be 
caused by minute fibres of amianthus, by which it is pene- 
trated. 

It is in great request as a eem, and bears a high price. 

Its geological situation andf localities are unknown. 



What is the appearance of smoky quartz ? — ^What peculiarity has 
o«t*8 eye ?— What is tha^cause^of the pearly, reflections in this stone 7 
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Spedei 3* opal."* 

This species contains (»e of the most beautiful and costly 
of precious stones. The composition of opal differs from that 
of quartz, chiefly in its containing a greater quantity of water.. 
None of the varieties are hard enough to give fire with steel. 

Variety, 1. pbecious opal, noble opal. 

External characters. Colours, white, milk white, or yel- 
lowish white ; occurs in small masses, or concretions ; trans- 
. lucent, or transparent ; presents as it is turned in different di- 
'rections towards the light, most of the prismatic colours ; 
fracture conchoidal ; scratches glass ; easily broken ; sp. gr. 
2.1. 

Chemical cJutracters. Decrepitates and loses its colours 
when heated, but is infusible. 

Composition. Silex 90 ; water 10. — Klaproth. 

The precious opal is readily known from its beatitiful dis- 
play of changeable colours ; these are green, blue, yellow, 
red, and purple of various shades, proceeding from the interior 
of die gem, and depending on the direction in which it is turn- 
ed towards the light. 

The phenomenon of this beautiful play of colours, has not 
been satisfactorily explained. Hauy attributes it to the fis- 
nres of the interior being filled with films of air, agreeably to 
the law of Newton's coloured rings, when two pieces of glass 
are pressed together. 

Mohs objects to this explanation, on the ground that, were 
this the fact, the opal would present nothing but a kind of irri- 
descence. 

Dr. Brewster, however, after a great number of observa- 
lions, concludes thiat the play of light depends upon openings 
in the interior of the mass o^ opal, which are not accidental 
fissures, but of a uniform shape, and which reflect the tints of 
Newton's scale. 

The opal was well known to the ancients, and is mentioned 
by Pliny, who states that the Roman Senator Nonius chose to 
auffer banishment, rather than part with a valuable one to 
Mark Anthony. 

Localities. Hungary ; where it \» found in small masses, 

* From the Greek, signifying eye. The ancients believed this stone 
had the power of strengthening the eye ? 

L What is the composition of precious opal ? — How may this gem b^ 
I jjatingniehed ?->What cause* its variety of colours ? 
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in 9 vein of claystone porphyry. Also jn the Faroe Islands f 
near Freyberg, and in South America. 

The Hungarian opal mines are at Czerwiniza, where* they 
are found of various qualities, from the white translucent comi 
mon opal, to the utmost refulgence of the lively play of colours 
by which that noble gem is distinguished. 

Uses. The opal is cut and polished for the finest and most 
costly kind of jewelry. Jn setting it, a black foil is said to 
have a powerful effect in heightening its play of colours. 
Some opals of remarkable beauty, are equal in value to the 
diamond. 

Jameson relates that in the cabinet at Vienna, there art 
two pieces of opal, one of which is 5 1-2 inches long, by 2 
1-2 inches in diameter, and the other about the size of a 
hen's egg. Both of them exhibit a very rich and resplendent 
play of colours. These are from Hungary, and probably the 
largest specimens ever found. 

Variety 2. fihb opal. 

External characters. This variety differs from the precious 
opal in possessing only a red reflection, when turned toward 
the sun, or a strong light. 

The colour of fire opal is bluish white, milk white, or yel- 
lowish. It is said to ocdur with the precious opal, but to be 
much more rare. 

Jameson describes a fire opal of a hyacinth red which gives 
carmine red and greenish reflections. It comes from Mexico. 

Mr. Phillips possesses a specimen of fire opal from Corn- 
wall. 

Variety 3. common opal. 

External cJiaracters. Colour, white, with shades ofycllow, 
blue, or green ; occurs massive, and in rolled pieces ; fracture 
perfectly conchoidal ; fragments sharp edged ; lustre resino- 
vitreous ; translucent ; is scratched by quartz ; brittle; scratches 
glass; sp. gr. 2. 1. 

Chemical characters. Infusible ; insoluble in acids. 

Composition. Silex 92 ; water 7.T5 ; oxide of iron 0.25. 
— PAtZ/ips. 

This variety is entirely without the play of prismatic colours 
which makes the precious opal so valuable. 

When viewed by the transmitted light, the milk white va- 
riety oflen appears of a difierent colour. 



What is the use of this stone 7 — ^How does the common, differ from 
the precious opal 7 
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JHtUneUoe characters, Pitchstone, which it may sometkie* 

resemble, is fusible, and, of a darker colour. Its fracture i» 

«Qfe perfectly conchoidal, and it is more translucent than 

nmi-opal. It is not as hard as chalcedony, cacholong, or 

, komstone. 

Localities. Hungary, Saxony, Bohemia, and Silesia. In 
Hungary it is found with the precious opal. 

U. S. Near Easton, Penn. Litchfield, Conn. 

Uses. It, is cut and polished for jewelry. 

Some fine ancient engravings are on this stone, but it is 
considered too sofl for this purpose. Of modem engravings 
on it, a cameo is mentioned, bearing the likeness of Louis 
XQI. when a child. . 

Variety 4. semi-opal. 

Exterrud characters. Colours, white, greyish, yellowish, 
or brownish ; occurs in compact masses, also stalactical and 
reniform ; fracture imperfectly conchoidal ; translucent, or 
nearly opake ; colours generally dull, and sometimes runs in 
spots or veins ; brittle ; oflen covered with an opake crust 
nom decomposition. 

Chemical character. Infusible, but turns white. 

Composition. Silex 85 ; carbon 1 ; ammonical Wdter 8 ; 
oxide of iron 1.7.5. — Klaproth. 

Distinctive characters. It is more opake than common opal ; 
and is also harder. Pitchstone is generally of a darker colour, 
and is fusible. It never possesses the peculiar milky white- 
ness of cacholong, nor the hardness of chalcedony. . 

It occurs in most countries of Europe, especially in silver 
veins, traversing granite and gneiss. 

Localities, Greenland, Iceland, Faroe Isles, and France. 

U. S. Bare Hills, Md. CorJear's hook, N. Y. At the 
Falls of the Delaware, Penn. 

Variety ff. wood opal. 

External charaxAjers. Colour, several tints of white, grey, 
brown, and black ; occurs massive, with a ligneous aspect ; 
firfoture conchoidal ; harder than semi-opal ; lustre resinous 
or waxy ; translucent on the edges, or opake ; sp. gr. 2. 

This variety resembles semi-opal, except in its woody ap- 
pearance. 

It is distinguished, according to Phillips, from petrified 

What is the use of common opal ? — ^What are the distinctive charac- 
ttrs of common opal ? 
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wood, by its greaier lightoess and transluceucy and its fion- 
choidal fracture. 

Localities, Hungary, in alluvium. TransylToaia, in trap. 

External characters. Colour, aomo shade of red, yellow, 
grey, or brown, generally deep, sometinieB epotted ; occurs 
maesive ; opake or feebly traii:)lucent at the edges ; fracture 
flat conchoidal ; lustre shining : sp. gr. 2. 

Composition. Silex 43>5 ; oxide of iron 47 ; water 7.6, 

DiMinelive cliaracters. Differs externally from cominon 
opal in the deepness of its colours. It probably passes into 
jasper, from which it is sometimes difTicull to diatinguish it- 

Localities. Hungary, Siberia, Saxony, anfi near Constan- 
tinople. 

Variety 7. hydrophajte.* 

Ertertial ckaracfefs. Colours, white, or yellowish ; occuis 
massive, and in small concretions ; opake, when dry, but be- 
comes translucent and opalescent after immersion in water; 
adheres to the tongue ; fracture conchoidal. 

Composition. SUex 93.13 ; water 5.25 ; atuniine 1.62.— 
Klaproth. 

The curious property which this variety possesses of be- 
coming transparent, on immersion, seems to depend on the 
porous nature of the stone. Other porous substances, con. 
taining air, as white paper and linen, become more or less 
transparent when their pores are filled with water instead of 
air. 

Winklemann describes an ancient engraved stone, with 
three layers, one of which was white ; and says that the 
white layer became black, when the ring in which it was set 
was worn, but Ihat it became wliiie again when the ring wa» 
laid aside. 

It is probable that the while layer, was an kydrophane, and 

that the moisture of the hand rendered it so tr^sparent as to 

show the black one to which it was attached, through it, and 

thus to make itself appear black. — Rees Cychp. 

Species 4. flint. 

External characters. Colours, grey, yellow, and blackish, 
of various shades; occurs in nodular masses, covered exter- 

■ From the Greek, in alluBion lo ils becoming iransparent in water. 

WhBt are the colours of hydrophsne ?— Whence comee the name of 
Ihii Tftiiflty ? — How ia the iransparency of this stono accouated for 
when imuMTfed in wftt«r 1 
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Bally with a white chalky coat ; texture compact ; 
perfectly conchoidal ; lustre glimmering, aomewhal 
"~;menla sharp edged ; translucent on the edges; , ' 
copious sparks with stoel ; scratches quartz : sp, gr. i 

Chemical charaelers, Infusihle, but loses its colour, 

imes opakfl and brittle. 
CtmpcMition. Silex 98 ; lime 0.5 ; olumine 0.26 ; 
'iron 0.35; water!. — Klaprath. 
lb is tbund in the upper part of chalk formations, i: 

lalone formalioDs, and in alluvial deposits. 
LoealUics. Denmark, Poland, Siberia, Franco, England. 1 
lenae hods are found in the north of France, and at Dover, J 
:England. ^ 

Nodules of flint are some limes (bund enclosing organic re- 
and Kirwan quotes an author who says that 126 silver 
were found in dilTerent nodules of flint at Grinoc, in 
irk, and an iron nail, at Potsbam. 
Vim. Its most important use is that of making gun-flinta. 
itherefore assumes a. very important rank among minerals, 
particularly when it is considered that the defence, and 
1 liberty of a nation may depend on its locality. 
The manufacture of gun flints is chiefly confined to Franca 
and England. In the former country, in the vallies of tha 
S«me and Mame, immense beds of flints are foimd, and the 
Hnuiufacture is carried on to a great extent. 

Good stones for this purpose are however comparativdy 
scarce, for Dolomieu stales, that out of 30 beds, which the 
workmen go through, not more than one or two, contain good 
flinlB for working. Nor can the atones, though good when 
first raised, be worked after being exposed to the air for any 
considerable time. 

The instruments used in fashioning gun flints are, a large 
hammer with square heads ; a small hammer with blunt 
points, nearly in the form of a triangle ; a little steel instru- 
ment, in shape of a wheel, with a handle in the centre, called 
a roller ; and a chisel seven or eight inches long, bevelled on 
both sides. 

Having selected a good specimen of silex, the workman 
*eat8 himself on the ground and proceeds as follows. 
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Placing the mass on the left thigh, he divides it in the middle 
with a few gentle blows of the large hammer. 

He next takes one half of the mass, and with the small ham« 
mer, breaks it into pieces about 2| inches long, H wide, and 
1 of an inch thick. This requires peculiar dexterity and 
much experience. 

To fashion the flint ; he places one of the small pieces on 
the edge of the chisel, which is supported by the fore-finger of 
the left hand, and with light blows of the roller, it breaks 
along the edge of the chisel, and is thus reduced to its proper 
shape and size. 

The operation of fashioning a gun flint is done in less than 
a minute, and a good workman will produce a thousand per 
day. 

About 800 people are employed in this species of manufac- 
ture, in a particular section of France, and they have excavated 
a great proportion of the plain they inhabit. 

Species 5. chalcedony.* 

This species presents several varieties which nearly agree 
in respect to fracture and hardness, but difler chiefly in respect 
to colour. In several instances, however, they mutually pass 
into each other, so that it is sometimes difficult to determine 
where one variety terminates and the other begins. Chalce- 
dony also passes insensibly into agate and camelian, and per- 
haps into hornstone. 

Variety 1. common chalcedony. 

External characters. Colours, white, bluish white^ pale 
yellow, brownish, greenish, and grey ; occurs in small masses, 
in nodules, stalactical concretions, and in hollow crusts ; sur- 
face rough ; fracture conchoidal, or uneven ; fragments sliarp 
edged ; lustre vitreous ; harder than flint ; translucent, with 
a cloudy, or milky appearance : sp. gr. 2.60. 

Chemical characters. Infusible, but turns white and opake. 

Composition. Silex 84 ; alumine 16. — Bergman. 

Chalcedony when viewed by transmitted hght, appears milky, 
and sometimes clouded. 

It almost always occurs externally with a dark coloured, 
corroded crust, and is often found hollow, with crystals of 
quartz lining its cavities. 

^ From Chalcedon in Asia, where it was found by the ancients. 

How are the nodules of this stone formed into gun flints 7«-l¥hence 
comes the name, chalcedony ? — ^What is chalcedony composed of 7— >In 
what form does this mineral chiefly occur ? 
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[Dittwetive charaetert. It is more transparent than flint ; 
never reddish like camelian ; nor milk whit« and opake, 
e cacholong ; nor striped, tike onyx and agate. It also 
iStte trora all these in exhibiting marks of internal 'manunilla- 
if concretions, when held between the eye and the light. 
Chalcedony ia oAen called by Jewellers, white carnelian. 
It is found in the cavities of rocks, as amygdaloid, porphy. 
tj, green-atone, and basalt. 

LocaHtiM. Its foreign localities are very numerous, but the 
linesl specimens are said lo be found in Cornwall, Eng. and 
Uk Faroe Islands. 

D. S. East Haven, Con. ; specimens fine, and well cha- 
racterized. — Silliinan. Decrlield and Middlefield, Mass. ; 
Ceunties of Perry, Athens, Hocking, &.c. Ohio — Aticater. 
Uttte Britain, Lancaster County, Penn. ; very beautiful. — 
"" ' Several places in Missouri. Near Pompton Plain, 
Prncknes Mountain, and in Sussex County, N. J. ; 
n Nahant beach, Mass. 
Uses. Chalcedony bears a fine polish, and is considerably 
rd, under the name of while carnelian, as ^ ornamen- 
e, for watch seals, snulf boxes, &c. 
The ancients engraved upon ii, and there are still extant, 
~~ 1 master pieces of the art, on this stone. One of the 
the celebrated Dionysian bull, by Hyllus. 
Variety 2. osyi. 
Exterrud eharaclera. Colours, milk white and opake, and 
dish white and translucent, alternating with each other. 
The onyx, so far as we have been able to ascertain, is a 
iped chalccdonic stone, consisting of alternate layers of 
milk white chalcedony, or cacholong, and of the corn- 
bluish, translucent chalcedony. 
Good specimens of the onyx may otlen be found at the 
isenl lime among the obsolete, and neglected arliclea which 
are thrown aside in every jeweller's shop. 
Variety 3. CAcnoLonG. 
Exfernalcbaraclers. Colour, milk white; occurs in layers 
with chalcedony ; or sometimes encrusting or penetrating it ; 
opake, or as it runs into chalcedony, translucent ; hardness 
equal to quartz ; lustre pearly : subject to disintegration. 
This ie merely a white and opake variety of chalcedony. 



s ? — What n the appesr- 
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into which it passes by insensible shades. 
meosof chalcedony, specks of cacholongai 

Localities, On ihe borders of the river Cach,* 
ria, with chalcedony. In the Fiiroe Island, Elba, S 

V. S. Deerfield, Mass. (with chalcedony^ 
Mass. 

Varieti/ 4. babd. 

This ia chalcedony of a deep rich, reddish brown colour; 
by Iransmitted light approaching to blood red. — Phillips. 

This is most probaMy a variety of carnejian, bat is permit- 
ted lo remain here, that the varieties forming- the sardonyx 
may be near each other. 

Species 6. barbontx. Revs' Cychp. 

External characters. Colours, alternately bluish, while, 
and red; consisting of stripes or layers of onyx and sard. 

Systematic writers do not agree as to what constitutes onyx 
and sardonyx. 

Jameson says, the onyx is formed of white and brown stripes 
of chalcedony. 

Aiken thinks, that two or more plates of any of the tb- 
rieties of chalcedony forms the onyx. 

Haify and Cleveland call that variety of agate, on which the 
different colours are arranged in distinct parallel stripes or 
zones, onyx-agate. 

Phillips agrees with Jameson in respect lo onyx, and says 
that sardonyx consists of sard and alternate layers of onyit, or 
milk white chalcedony. 

Hamf and Cleveland, define sardonyx, to be a reddish yel- 
low variety of chalcedony, &c. 

Amidst this confusion, it appeared desirable that the ancient 
distinclions should be adopted, if they could be asceriained, 
and it appears from Rees' Cyclop, article Gems, that the stone 
anciently called onyx, was one which agreed with ihe above 
description of that variety, and that the sardonj'x consisted of 
alternate stripes of sard and onyx, or sard and chalcedony, or 
both. 

This account agrees with that of Calmet, who saj's that sar. 
donyx is sardius united to onyx. 

Onyx and sardonyx have been employed by ancient, as well 
as modem artists, for executing those gems in relief, called 
Cameos ; the different colours enabling the artist lo display 
bis taste and skill with most exquisite effect. Thus if a while 
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translucent zone be next to one of sard, the red ground will 
impart a beautiful flesh-red colour to the face, and if a white 
opake zone comes next above the translucent one, as in the 
onjTx, this may be converted into drapery, dz^c. 

Many celebrated productions of this kind are still preserved, 
and among them, there are in the Royal Library' at Paris, the 
following. The Apotheosis of Augustus, of two brown and 
two white layers, being an oval of eleven inches by niife. 
The celebrated Brunswick Vase, representing Ceres in search 
of Proserpine. Agrippina and her two children, the stone 
consisting of two layers, brown and white. The quarrel of 
Minerva with Neptune, three layers. Venus on a sea-horse, 
surrounded by cupids, the layers being black and white ; see 
Rees* Cyclopedia. 

Species!, heliotrope.* bloodstone. 

External charnders. Coldur deep green, peculiarly rich 
and pleasant to the eye, interspersed with blood red, or yeUow- 
ish spots, or dots ^ fracture conchoidal ; translucent on the 
edges ; lustre glistening and resinous : sp. gr. 2.63. 

Chemical characters. Infusible, but loses its colour. 

Composition. Silex 84 ; alumine 7.5 ; oxide of iron 5. — 
Thomsdorf. 

Distinctive characters. It differs from jasper by its translu- 
cency, and from this and most other minerals by the richness 
and peculiarity of its colours. 

It is called bloodstone from the appearance of the red spots, 
and sometimes oriental jasper, because the finest varieties 
come from the east. These spots appear to be fine red 
jasper. 

Localities. Siberia, Iceland, Bohemia, Faroe Islands, Scot- 
land, and India. 

U. S. Near Troy, N. Y.— C. U. Shepard. 

Uses. Fine specimens are highly esteemed as an orna- 
mental stone, for seals, snuff-boxes, rings, &c. 

Artists who have engraved on this stone, have sometimes 
availed themselves of its peculiar arrangement of colours to 
produce striking effects. Thus there exists in the royal col- 
lection at Paris, a bust of Christ on a heliotrope, in which the 
drops of blood are represented by the natural red spots on the 
stone. 

* From two Gteek words signifying, spotted with suns. 



How are cam^w formed ?r~Why is the heliotrope called blood slone 

10^ 
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Variety 1. plasxa.* 

External Characters. Colour, green, with yellow 
white spota; fracture conchoidal; lustre feebly reaii 
traoslucent : harder thao quartz. 

Chemical characters. Infusible, but becomes whitia 
opake. 

Composition. Silei 98.75 ; alumine 0.25 jUron O.5.— 
rolh. 

Distintiw characters. The green is not so rich, and 
sanl, as ihat of heliotrope. It is darker than chrjaopraf 
its Iraoelucency will distinguish it from jasper. 

Localities. Ilaly and the Levant ; Moravia, Mount 
pus, Prussia, and South America. 

It was worn as an ornamental stone by the Romans, 
still esteemed. 

Variety 2. cnnvHopHAsE.-f 

External characleTS, Colour, apple green; occurs ii 
masBes ; fracture conchoidal ; translucent, lustre glinuu 
hardness a little less than that of flint : sp. gr. 3. 

Chemical cltaracters. Infusible, but becomes opal 

Composition. Silex 96.17 ; lime 0.93 ; alumine 0.08 
of iron 0.08 ; oxide of nickel l.O.—Klaproth. 

Dislinclive characters. Its colour is a little lighter as 
lively than those of heliotrope or plasma, and it is ^ 
spots. The lustre of prase is vitreous, and its fracture 
and quartose. 

Localities. Lower Siberia, in veins with chalcedon 
U. S. Newfane, N. H. ; colour apple green, amor| 
lUes. It is highly prized as a gem ; ringslones 
finest quality, being sometimes sold for 20 guineas. 1 
price has produced excellent iiuitations in paste. 
Species 8. carneliak.J 
External cliaracters. Colours, red of different shadi 
light flesh red, to dark blood red, passing into greenish 
and bright yellow ; fracture perfectly conchoidal ; 
glimmering ; translucent or semi-transparent ; oci 
rounded masses, also reniform and in thin plates. 

■ PlaBinB, Greek; engraving; becausB ihc nncicnls ongra»ed 
t From the Gre«k, a auparior kind of praat. 
t From lis tesemblancs to the colonr of flesh. 
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Chemical ctuxracters. Infusible, but turns opake and loses 
its colour. 

CmposUion. Silex d4 ; aliimine 3.5 ; lime 1.5 ;. oxide of 
iron 0.75. — Bindheim. 

Distincfive characters. Camelian can only be distinguished 
by its colours, and in some specimens it is difficult to decide 
whether it belongs to chalcedony, agate, jasper, or camelian;. 
Indeed, in many specimens all these varieties are blended to* 
gether, and insensibly pass into each other. Specimens pro- 
perly called camelian, are often spotted with op^e jasper, 
striped, or cloudied with cacholong, 6ic, 

In making camelian a Species, convenience to the learner 
has been consulted, rather than the dictates' of authority. 

It is found with calcedony, agate, and jasper. 

Localiiies. India, Arabia, Siberia, and almost every other 
country. yThe finest comes from India. 

U. S. Near Lake Superior. At the Falls of St. Anthony, 
and at Herculaneum, Missouri. Deerfield, Mass. 

Uses, Some of the finest specimens of antique ^yy^ing, 
are on camelian, and the purest and most transpaMiPR>nes 
of this kind, are still found among these remains of ancient 
art. Hence it has been supposed that the ancients possessed 
the art of improving the beauty of their carnelians, by some 
process now unknown. 

The number of ancient engraved carnelians still preserved, 
is very, numerous, and hence it is inferred that this stone was 
preferred to all others for this purpose. 

Species 9* agate. 

Eaiemal characters. Agate is an aggregate of a variety 
ofsilicious substances, each of which maintains, more or less, 
its own character and colour in the mass. The minerals of 
which agate is composed, are chalcedony, cacholong, quartz, 
amethyst, camelian, heliotrope, jasjper and common opal. 

In general, only two or three of these minerals are present 
in a single specimen, and occasionally specimens of agate 
occur mostly composed. of chalcedony, which generally, in- 
deed, is the principal ingredient. 

The variety of colours which the agate presents, depends 
chiefly on the number and kind of the simple raiherals which 
compose it« Some specimens are dotted or clouded with red 
camelian ; or striped like the onyx, alternately with chalce- 

Where is camelian founds — Is it a common stone ?-^How does agate 
differ from camelian ?— How is agate formed? 



112 INTRODUCTION TO "V 

dony and cacholong ; or in some parts opake, with the pres- 
ence of jasper, &c. The' varieties depend on the arrange* 
ment of the colours. 

Variety 1. ribbon agate. 

It consists of parallel layers of several simple minerals, as 
chalcedony, cacholong, jasper, &;c. alternating with each 
other. 

Variety "2. brecciated agate. 

This beautifid variety is composed of the angular fragments 
of other varieties, united into masses by a silicious ce- 
ment. 

Locality* Saxony, in a metallic vein. 

Variety 3. fortification agate. 

It consists of a centre of one colour, for instance of red 
camelian, surrounded by zigzag angular lines of othfer colours, 
as of white cacholong, chalcedony, &c ; the whole resem- 
bling, with the help of the imagination, a fortification. 

Variety 4. mocha-stone. moss agate. 

It is formed of a translucent exterior, with internal appear- 
ances like vegetable fibres, as roots, moss, or trees. These 
perhaps were once real vegetables, changed to stone by the 
infiltration of silicious particles. 

Dr. Mac CuUock, as stated by Mr. Phillips, has instituted 
an inquiry into the nature of the vegetable appearances in the 
varieties of agate, and from which he concludes that they are 
owing to the existence of real plants in the stone. 

Agates are found in porphyry, stmygdaloid, greenstone, 
and serpentine, generally accompanied with chsdcedony, car- 
nelian, &c. 

Localities. Oberstein, in Germany. Saxony, Silesia, Ita- 
ly, Scotland ; also in many places in England, and most other 
countries. 

The most beautiful are said to come from Oberstein, in 
Grermany. 

U. S. Near Baltimore, Md. In most of the greenstone 
hills, in New-Jersey. East-Haven, Conn. Also at Wood- 
bury, Conn. Deerfield, Mass. composed of chalcedony, car- 
nelian, sardonyx, and cacholong. — Hitchcock, Also, in 6eor« 
giaJMLissouri, and Indiana. Cumberland, R. I. beautiful. 

What tre the principal yarieties of agate ? 
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Uses. The hardness of agate, and tlie great v 
leanly of its colours, have broiiglii it into estenaive demand, 
both for useful and ornamental purposes. It is employed for 
niDrtus, snuff-boxes, seals, beads, ikc. 

~ i employed it for engravings, and some fine 

c&meoa still exist on this atone. 

Species 10. jaspek, 

Jasper, like carnelian, chalcedony, and agate, is chiefly 
lOMiiposed of silex ; but it always contains a greater propor- 
SoD of iron, and hence instead of being translucent, like these 
minerals, it is always opake. 

""ia apeciea is subdivided into the following varieties. 
Yariely 1. common jaspeh. 

Eictemal characters. Colours, red, yellow, and brown, of 
nSerent shades, often variously iatermixed i also, greenish, 
duish, or nearly black, and somelimea white ; occurs in 
^rphous masses of various dimensions; lustre dull, or 
iglitly resinous ; fracture conchoidal ; entirely opake ; sp. 
jr. 3,70. 

Chemical eharacterx. Infusible, but turns whitish. 

CmposUion. Silex 75 ; alumine 0.5 ; lime 0.02 ; iron 13. 
"Kwrnm- 

DittmcCive characters. Jasper is distinguished from car. 
"diaii, heliotrope, homstone and opal, by its opacity ; jaspeiy 
po ore is heavier than jasper, and blackens under the blow 
pe; pitcbstone is fusible. 

Varieti) 2. sxRiPEn jasper, ribhox jasper. 

U cliaracters. Colours, red, yellow, green, grey, or 
, arranged in stripes or bands, sometimes in spots or 

Locality. Beautiful specimens are found in the Uraljan 

Variety 3. eoyptiam jasper. 

External characters. Colours, brown, red, and yellow of 

des, the yellow often light, approaching to cream 

lese colours are arranged in irregular zones, or 

dentrilic delineations. It occurs in rounded or 

masses, with a brownish or nearly black and rough ex- 



hat nre the uses of agate ? — What is jasper cliiefly composed 
iwdoeBJaaper differ from ofimBlianT — What are the principal 
of jasper? 
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Hus variety is well characlerized by the globular shapeBol 
tbe masses, and their dark, rough, exteriors. 

Loaditiet. Ii is found in vast abundance, in Eg}~pt, between^ 
Grand Cairo and the Red Sea. 

Variety 4. fobcelaib jasfbb. 

Estemai character/;. Colours, grey, or bluish grey, inixed 
witli red, or yellowish, bluish, and brick red, variously inter- - 
mixed in spots, clouds, or dots ; occurs massive ; structure 
sometimes slaty ; fracture imperfectly conchoidal ; lustre 
glistening, with the aspect of certain porcelains ; scratches 
glass; opakc ; brittle; softer than the other varieties; sp.gr, 
2.6. 

Chemical characters. Fusible into a black scoria. 

Composition. Silex 60.75 ; alumine 27.25 ; potash 3.66; 
magnesia 3.00 ; o.vide of iron 2.50. — Rose. 

It is found in the vicinity of coal imncs, which have once 
been in a slate of combustion ; and is considered as shale al- 
tered by heal. In some specimens there are evident mark» 
of vit rill cation. 

Localities. Moimt Brassel, in France ; and at Madely, 
Dudley, and Staffordshire, in England. 

Variety 5, huin jasper. 

JExfernal characters. Colours various, but generallv the 
ground is some tint of brown, with different coloured delinea- 
tions resembling mined buildings ; nearly or quite opake. 

When ground and polished, it is sometimes a very beautiful 
mineral. 

Species 11. uobnbtone. 

£x(ema/ characters. Colour, greyish or yellowish while, 
also with shades of green, or brown ; occurs in masses, no- 
dules, and amorphous concretions ; transparent, passing into 
nearly opake ; lustre glimmering and somewhat waxy : less 
hard than qunrtz; fracture conchoidal : sp. gr. 3.6. 

Chemical characters. Infusible, but turns opake. 

Compositicm. Silex 71.3; alumine 15.3; protoxide of 
iron 9.3 ; and a trace of lime, — Faraday. 

Distinctive characters. It resembles compact felspar, and 
petro eilex, but these are both fusible. It is less hard than 
flint, and commonly of a higher colour. Jasper is opake. 

Homalone is somelimea pseudomorphous. 

e the colours of hom- 
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ffood-HornatoDB, is wood petrified by hornslone. 

ihe form and texture of wood. 
Honulonc is found in veins, 




1 primitive mountains, also 

Loealilies. Bavaria, in limeatoae ; Sweden, where it forms' 
iha imia of porphyrj', aad in most other counlries. 

U. S. Middlebury, Cornwall, Bridporl, Orwell, and Wert- 
HsTeo, Ver. Near Saratoga Springa, N. Y. also in Albany 
floonty, at Bethlehem, and at Bern, N. Y. West aide of the 
Sne Ridge, containing carbonale of copper, and near Balti- 
more, Md. West Goshen and Newlin, Penn. 

Species 14. jeffehsonite.* Keating. 

Bxlertud characters. Colour, dark olive green, paasii 
into brown; occurs in crystatiine masses ; translacent on ' 
edges ; cleavage in several directions which appear to 
ncompatible with each other ; streak light green ; lustre 
the planes of cleavage semi metallic, on (he cross fracture 
raiinoiis ; hardness equal to fluor : sp. gr. 3-55. 

Ciemiad character. Fusible into a black globule. 

Compotkion. Silex 56; Ume 15.1; alumine 0.2; pro- 
toxide of manganese 13.5 ; peroxide of iron 10; oxide of zinc 
ID. — Keating. ^tt^ 

LoadUieg. Franklin iron works, N. J. in small masses 
imbedded in Franklinite. 

Species 15. jBuiTB.i- yehitk. 

Eiiernal characters. Colours, brown, or brownish black 
occurs amorphous, and in prismatic crystals ; form the four- 
tided prism, terminated by four.sided pyramids ; sometimes 
^ prism is rhombic ; also in eighl.sided prisms terminated 
hf eight-sided pyramids, and in fibrous mosses; structure 
loliUed ; lusture glistening and resinous, or somewhat me- 
tallic; opake ; scratches glass, and gives sparks with steel : 
ap. gr. about 4. 

Rg. 95, 



Figure 95. A four-sided prism, longitudinally 1 
striatedi one of the common forms. 
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Chemical characters. Fusible into an opake black globulen 
which is magnetic. * 

Composition. Silex 30; oxide of iron 57.5 ; lime 12.5. — 
Vanquelin. 

Distinctive characters. Blende, which it resembles in co- 
lour, is infusible ; hornblende, and epidote are of less specific . 
gravity. ,, j 

Localities. Elba, in two places, Siberia, and Norway. ht-A 
is found with iron ore, augite, and epidote. It is a very rare i 
mineral. 

U. S. Chatham, Conn. First shown to be Jenite by Prof. 
Torrey, of New- York. 

Species 16. gabnet. 

The garnet family includes several species, which are com- 
posed of nearly the same elefiaents, but in different propor- 
lions. All the varieties agree in occurring in dodecahedral 
crystals, when crystallized at all. 

Variety 1. fbecious oabnet. almandixe. 

External characters. — Colour, red, mixed more or less with 
violet or blue, sometimes blood, or cherry red ; occurs in 
crystals ; form the dodecahedron, with its varieties ; crystals 
sometime^ flattened into tables'; also granular-; structure 
imperfectly lamellar ; lustre shining vitreous ; fracture con- 
choidal ; brittle ; translucent, or nearly transparent ; scratch- 
es quartz : sp. gr. 4. 

Chemical characters. Fusible into a black globule which 
is often magnetic. 

Composition. Silex 35.75 ; oxide of iron 36 ; alumina 
27.25 ; oxide of manganese 0.25. — Klaproth. 

Distinctive characters. Spinelle ruby, which it resembles 
in colour, is infusible ; Titanite, which often closely resem- 
bles garnet, is by itself, infusible, and its crystalline form is 
different. Hyacinth and leucite are both infusible, the latter 
is white. • 

Almandine is found in primitive rocks, as granite and mica 
slate. 

Localities. Pegu, Bohemia, Hungary, Piedmont, Siberia, 
Alps, &^c. 

The most beautiful come from Sirian, the capital of Pegu, 
and are called Sirian garnets. 

U. S. Hanover, N. H. Bethel and Royalton, Ver. Qo- 
shen. Conn. Newlin, Penn. 

What are the colours of garnet? — How is garnet distinguished from 
spinelle ruby ? 
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« "Ae precioua gminet is eat aad polisbed for jewejrr. one m 
aach worn at the preseal day f&r linrsioiKs. lirBiLB:.pixi&. 4dc. 

When set, garnets are eaahr doLmpii^tfC fr^m. minHslifc. 
and red sapphire, by their more imense e>:*kix;r. iiiruidzieBE. anc 
sombre aspect. 

Hie garnet was highly esieeixked by ibe ascieins m kl te^ 
namental stone, under the name of car'rmnue^ Sutm*: i^eanx^ 
&l i^ecimens of ancient skill on inis staiie. hj^ sdli yT^:*t^;ri*sL 
The Dog Sinus, engrared on ibe prcicj:«iK pLrneL it nut: il 
be the greatest nuister-piece exisdng. izi win: :/ Zi*^i vosi: 
and finish. It is in the coUecrion of liit Due*- o: Mtriit-jr-jXAin- 
Among the more modem wc»rik5 on iLi^ Razit a l ijf^ac uf 
Louis Xlil. preserved in the Nattozuu M-asEnm. ir PLri«. 

In Bohemia, garnets are obtained 1 y l T'rr'^i:: f^ 9:<;il '.c 
mining, and when cut and prjlisb^ cocifcrx*: u. trDvjt of 
conumerce, by which an eitensfre ci!is& of j^ic-i* t:* mux*. 
tained. 

After the garnets are coDected. iii*=y ar* :ifc»*ed ':l-•^Jlj^CIx 
vessels pierced with apermre-s of dif ertm ditn:i*r*rE. i-y wiuct 
means diey are sorted into six differeui §sze^ Of izi«: Jtrr^ss: 
size it takes 32 to weigh an ounc-e : of iri«: zter: leZfjir. 4'.'. Tt*. 
110, 165, 256 and 400, to an ounc«. 

The art of cutting and boiins ihe^ su:<bef >c'.'iz:»j«si l er*xr. 
number of men. 

The boring is done with a diamo£»d £x«:«d Vj 'jj^ fs^c *A a 
small rod of metal. The gainet being proptriy wv^tic \2A 
fixed, it is bored bv tuminE the- diamond whi^ a bow \^t. Rni^m 
A workman can pierce IbO per day- 

The large pvrope gamete are cut and po^ishtid on a di%c 
of sandstone with emery. Of these a workman wi]] £xiim 
30 per day. 

This art is carried to very great perfection ia Bohemia. 
In the town of Waldkirck, alone, there are no less than 24 
mills, and 140 master-workmen. occupied in manuiactuiing 
this article of commerce. — Hew' Cyclop. 

Variety 2. cokhott gasjtet. 

Eaiernal charaeiers. Colours, red, yellowish red, brownish 
red, or dark brown ; occurs ciystallized and massive ; form 
the dodecahedron, with its modifications ; opake, or feebly 
translucent ; structure lamellar, or granular ; fracture un- 



What was the precious garnet formerly called ? — GSive some aeoomit 
of the method of cutting and polishing precious gameta in Bohemia-— 
What are the colours and forms of the common garnet ? 

11 
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even ; lustre glistening ; brittle ; less hard than the precious 
garnet : sp. gr. 3.69, to 3.76. 

Pig. 96. 

Fig. 96. The dodecahedron with rhombic 
faces which is the primitive form, and is the 
most common form under which the garnet ap- 
pears. 




Rg. 97. 




Fig. 97. The same, with the edges truncated. 



Fig. 98. 




Fig. 98. A solid with twenty-four trapezoid- 
al faces, forming the trapezoidal garnet, a form 
under which it sometimes appears. 



The garnet sometimes has 36, 48, or even 60 faces. 

Chemical characters. Fusible with more ease than the 
precious garnet, into a black, or greenish glass. 

' Composition. Silex 43 ; alumine 16 ; lime 20 ; oxide 
of iron 16. — Vauqudin. 

It is a curious circumstance that the precious garnet should 
be nearly transparent, with almost 40 per cent, of iron, while 
the present variety is opake, with only 16 per cent, of the same 
metal. 

Distinctive characters. It differs from the precious garnet 
in being opake, darker coloured, more easily fusible, and not 
so hard. 

It is mostly found in, primitive rocks. 

Localities. The common garnet is found in almost every 
section of country where primitive rocks occur. Its foreign 
localities are too numerous to mention. 

U. S. Haddam, Chatham, Bolton, and Washington, Con. 
Newbury, Bedford, Plainfield, and Cummington, Ver. Inte- 
rior of N. Carolina, as large as a child's head. — Maclure. 
Barren hills, Ponn. in dodecahedrons with truncated edges, 



In what kind of rock is the common garnet found 7 





SnNERAl,OGY 

BetimBa five inches ia diameter. — Morton. Brunswick aiid|| 
1, Maine. 

Variety 3. pybope. 

EiteTTial characters. Colour red, oRen dark blood red, 
Bith a linge of yellow, by the transmitted light ; occurs in 
rounded angular grains, but never in crystals ; transparent, 
ortraoslucenl ; lustre splendent ; vitreous; fracture conchoi< 
a ; scratches quartz : sp. gr. 3.9. 

Chemical characters. Fusible into a black glass ; tinges 
IWTM green. 

Camposiiion, Silex 40 ; alumine 28.5 ; magnesia 10 ; 
oiide of iron and manganese 16.75. — Klaprolh. 

Diitinctive characters. Differs from the other varieties, in 
aever occurring in crj'stals. When polished, its yellowish 
linge and greater transparency distinguishes it from alman- 
dine. 

It is found in serpentine, and alluvial depoaites. 

LocalUiet. Saxony, and Bohemia ; also at Ely, in Scot. 

V. 8, Chester county. Pa. Its colouris fine dark red. — 
lea. 

Werner considered the present variety as nearly allied to 
the pyrope of the ancients, mentioned by the same name by 
Pliny, and Ovid. 

Variety 4. Ghosgulab.'" 

External characters. Colour, green, of several shades ; 
occurs in crystals of the same form as common garnet ; 
Iransluceot ; faces of the crystals smooth and shining ; sp. 
gr. 3.37. 

Compaction. Silex 44 ; alumine 8.50 ; lime 33.50 ; ox- 
ide of iron 12. — Klaproth. 

Loea/ify. Siberia. 

Variety 5. aplome. 

Extenuil characters. Colours, deep brown, or orange 
brown ; occurs in rhombic dodecahedrons, the faces of which 
toe striated parallel to their shorter diagonals ; fracture un- 
even ; scratches quartz ; nearly opake : sp. gr. 3.44. 

Chemical characters. Fusible into a black glass. 



K^7" 



French, Gooseberry, from iu green coloiil ? 
IB pjrope 7— What ia groBSular, and why is it ao cslle 
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Composilian. Si]ex40; alumine20; lime 14.5; oxide (rf 
iron 14.5 ; oxide of manganese 'Z. — Laugier. 

DUlinctive characters. The direclioa of its striae differs 
from those of common garnet, and ita specific gravity ia less ; 
in other respects ihey are much alike. 

LocaJities, Siberia, and probably in Sasony. 
Variely 6. kangacjesian garnet. 

EsctermU characters. Colours, deep hyacinth, or browniob 
red; occurs in dodecahedral crystals and massive ; fracture 
imperfectly conchoidal ; lustre vitreous. 

Chemical characterg. Fusible alone ; with borax and nitre, 
gives a violet globule. 

Campoiilion. Sile\ 35 ; alumineI4; oxide of manganese 
35; oxide of iron lA.—Klaproth. 

It is singular that a substance differing so much in com- 
position, from common garnet, ehould lake its form and CO- 

Locality. Franconia. 

U. S. Nine miles from Philadelphia, Penn. in masses froia 
1 pound to 100 pounds, — Jessup. Corlear's Hook, N, Y. 
Jones' Eddy, near Bath, Maine. 

Yarieiy 1. kei.an'ite. 

External, eharaeters. Colours, black or greyish black ; oc- 
curs in rhombic dodecahedrons i often with truncated edges; 
fracture imperfectly conchoidal ; lustre shining and resinous ; 
opake : sp. gj. 3.7. 

Chetnictd characters. Fusible into a brilliant black globule. 

Composition. Silex 35 ; alumiue 6 ; lime 32 ; oxide of 
iron 25 ; oxide of manganese 0.4. — Klaproth. 

Localities. Near Vesuvius in Italy. Bohemia, and in the 
iron mines of Lapmark. 

U. S. Germantown, Penn. in gneiss ; also at Morris' Hilly 
near the Philadelphia water works. 

Variety 8. colophojute.* 

External characters. Colours, blackish or yellowish brown ; 
brownish black, or greenish ; occurs in grains or in masses, 
composed of grains slightly adhering ; also in rhombic dode- 
cahedrons ; opake or slightly tTanslucent ; aspect 
and often beautifully iridescent : sp. gr. 4. 



* From the Greek, Bigrifying 
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Chemical eharaders. Infusible, but turns black ; with bo- 
Tax giyes a green glass. 

' CampasiUon, Silex 88 ; lime 29 ; alumine 6 ; protoxide 
of iron 25.20 ; water 0.33. — Seyhert. 

This specimen was from Willsborougfa, N. T. 

Localiiies, Arundel in Norway, in a bed of magnetic iron ; 
also in Ceylon and Italy. 

U. S. Willsborough, N. T. It forms a vein 5 feet wide, 
in a hornblende rock, and is so plentiful that by blasting, hun- 
dreds of tons may be obtained. It is easily distinguishable 
from all other minerals, by the variety and brilHancy of its 
colours, and by its peculiar resinous aspect. It is composed 
of small distinct concretions, which may often be separated, 
even by shaking it in the hand. — Hall. 

Variety 9. topazolite.* 

External characters. Colours, topaz yellow, or greenish ; 
occurs in dodecahedrons ; transparent or translucent. 

Composition. Silex 37 ; alumine 2 ; Hme 29 ; gluciae 4 ; 
iron 25; manganese 2. — Bonvoisin. 

Locality. Mussa, in Piedmont. 

Species 17. cinnamon stone. f 

External characters. Colours, red, brownish red, yellowish 
brown, and orange ; occurs in fissile masses-, and in splintery 
fragments ; transparent or translucent ; fracture imperfectly 
conchoidal ; lustre shining, resinous ; sometimes occurs in 
dodecahedral crystals ; scratches quartz slightly : sp. gr. 3^6. 

Chemical characters. Fusible, with ebullition, into a dark 
green translucent glass. 

Compositioh. Silex 38.8 ; alumine 21.2 ; lime 31.25 ; 
oxide of iron 6.6. — Klaproth. 

Distinctive characters. The fusible varieties of garnet melt 
into dark opake globules, and are generally crystallized. The 
present species is translucent when melted and is rarely found 
in crystals. 

Localities. Ceylon, in the sands, and in Brazil.- 

U. S. Boxborough, Mass. — Nuttall. 

Variety 1. somanzovite. 
External characters. Colours, brown, brownish blacfi, or 

* From its being similar in colour to topaz, 
t From its colour being that of cinnamon. 



What is topazolits 7— Whence comes the name cinnamon' stone ?• 
What is the Gorapositi<Hi of cinnamon stone 7 

11* 
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black ; occurs compact or in crystalline plated, which indicBie 
the dodecahedron ; fracture conchoidal ; lustre oily ; scratches 
glass ; brittle ; streak yellow : sp. gr. 3.60. 

Chemical characters. Fusible into a dark globide. 

Composition, Silex 41.2 ; alumine 24.1 ; lime 24.8 ; oxide 
of iron 7.02 ; magnesia and oxide of manganese 0.92 ; loss 1. 
98. — Nordenskiold, 

Localities. Kimito, in Finland, in limestone. 

Species 18. idocrase.* VEstrviAN.f 

External characters. Colours, yellowish or brownish green, 
reddish yellow, or blackish brown ; .occurs massive, but more 
' commonly in crystals ; form, the four-sided prism, terminated 
by four-sided pyramids, or it sometimes assumes an eight- 
sided prism, by truncation of the lateral edges of the four-sided 
prism ; the angles of the summits being also truncated ; clea- 
vage parallel to all the planes of the prism ; cross fracture^ 
small conchoidal ; scratches felspar ; transparent or translu- 
cent : sp. gr. 3. 
Fig. 99. 

Fig. 99. A right four-sided prism, with a 
square base. This is the primitive form. 




Fig. 100. 




Fig. 100. The four-sided prism with the late- 
ral edges truncated, forming an eight-sided prism, 
with unequal sides. The edges of the summits 
are also truncated. 



Chemical characters. Fusible with ebullition into a trans- 
lucent glass. 

Composition, (That of Vesuvius) Silex 36.50 ; alumine 
33 ; lime 22.25 ; oxides of iron 7.50. — Klaproth. 
Distinctive characters, Pargasite, which it resembles, has 

* Idocrase, a mixed figure, in allusion to its form, 
t Vesuvian, because it was found at Vesuvius. 



Does idocrase occur in crystals, or ki masses 7— What are thef orm» 

of its crystals. 
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not its translucency, aqd fuses into a white enamel. Grossular, 
the variety of geumet which it most resembles in colour, oc- 
curs in dodecahedrons. Olivine and chrysolite are infusible. 
Epidote, which resembles it in crystalline form and colour,, 
wants its transparency, and is only fusible in part. 

It is found both in volcanic, and in primitive rocks. 

Localities. Vesuvius and Etna, Siberia, Piedmont, St. 
Gothard, Norway. ' 

U. S. Worcester, Mass. in four-sided prisms, of a brown 
colouT.-r-Meade, Salisbury, Conn; — SiUiman. Cumbcy^id, 
R. I. — Robinson. ^* 

Uses, At Naples it is cut into ring stones, and sold under^ 
rarious names, as chrysolite, hyacinth, (Sec. — Jameson, 

Variety V. egekan. 

External characters. Colour, deep brown ; occurs in crys- 
tals in the form of right four-sided prisms, with the lateral 
edges sometimes truncated ; crystals- deeply striated ; trans- 
lucent ; lustre shining vitreous. It also occurs massive, com- 
posed of prii^atic concretions; scratches felspar : sp. gr. 
3.29. 

Chemical characters. Fusible, into a blebby glass. 

Composition, Silex 41 ; alumine 22 ; lime 22 ; iron 6 ; 
manganese 2 ; potash 1. — Borkowski, 

Locality. Eger, in Bohemia, hence the name. 

Impedes 19. gehlenite.* 

External characters. Colour, grey, with a greenish or yel- 
lowish tinge ; occurs in rectangular crystals, nearly in form 
of a cube, also tabular ; surfaces rough and dull ; nearly 
opake ; fracture uneven, splintery ; scratches glass ; structure 
imperfectly foliated ; crystals commonly aggregated : sp. gr. 3* 

Chemical characters. Suffers no change without a flux. 
With borax, melts into a brownish glass. 

Composition. SWex 29.5; alumine 14.5; lime 27.55; 
oxide of iron 12.2 ; water 6 ; magnesia 0.25 ; potash and 
loss 10. — Fuchs. 

Locality^ Fassa in the Tyrol. 

Species 20. PREHNITE.f 

External characters. Colours, pale green, or greenish 

* After the chemist, Gehlen. 

t In honour of Col. Prehn, its discoverer. 



What is the use of ^idocrase ?-^iyhat is the appearance of gehlenite, 
and whence comes its name ? 
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white ; occurs in crystalline masses of a fibrous radiating 
structure ; also in distinct crystals, with four, six, or eight 
sides, and of a tabular form ; translucent ; iu thin pieces trans- 
parent ; fracture splintery ; lustre shining ; scralchea glass : 
8p, gr. from 2.6. to 8,1. 

Chemical characters. Fueible with intumescence, into a 
pale porous glass. Electric by heal. , 

Composilioit. Silex 48.S ; alumine 30.33j lime IS.33j 
oiide of iron 5.66; water 1.88. — Klaproth. 

DisUnctive characters. Beryl, which it resembles in colour, 
is much harder and infusible ; stilbite never has the green 
tinge of prehnite. Zeolite forms a jelly with acids, and from | 
felspar it differs entirely, in structure. 

Prehnite, though always the result of crystallization, often 
appears massive in consequence of the close and confused 
aggregation of its crystals. It generally consists, on one aide, 
of tuherose, warty excrescences, composed of niinute crystals, 
with shining faces, or of granular concretions composed of 
radiating fibrous crystals, joined together. The other side of 
the mass or crust, is generally corroded and black. 
Variety. 1. kaupiiolite.* 

External charaders. Colour, white or yellowish white ; ■ 
occurs crystalhzed in small rhombic tables ; transparent ; 
lustre glisleniog andpearlv. 

Fig. 101, 



Composition. Silex 48; alumine 24; hme 23; oxide of 
iron 4. — Vauquelin. 

Prehnite is found chiefly in secondary rock, as am\'gdaloid, 
greenstone, hornblende, rock, &c. 

Localities. Cape of Good Hope, wiiero it was first disco- 
vered by Col, Prehn ; Tuscany, Tyrol, many places in Scot- 
land, and in England. 

U.S. Scotch Plains, Patterson, and near Newark, N.J. 
At the latter place, masses arc found near a foot in diameter. 
— Torrey. Staten Island, N. Y. New-Haven, Berlin, Wood- 

• From the Greek, aigoilyiDg b light alone . 

What IB the colour and appearance of pteluiiel { 
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bury, Simsbury, Granby, Farmington, Hartford, and Windsor, 
Conn. Brookfield, Watertown, and Charlestown, Mass. At 
the latter place, in hexagonal tables. — Waterhouse, Bellows 
> Falls, Ver. 

Species 21. stilbite.* 

External characters. Colours, white, grey, yellowish, 

brownish, orange red, and brick red ; occurs crystallized in 

i^the form of four-sided prisms, which is the primitive form ; 

L'bIso variously modified by truncation. Sometimes it is com- 

^pressed into the form of a table, and sometimes it assumes 

[Ae form of a six-sided prism. It terminates in four-sided 

^■f3rrainids, often with truncated angles ; translucent, or trans- 

; pflurent ; structure foliated in one direction ; yields f o the knife ; 

nistre pearly ; crystals sometimes slender and fasciculated : 

m. gr. 2.5. 

fig. 102. 

Chemical characters. Fusible into a blebby, colourless 
glass. 

Composition. Silex 50.24 ; alumine 29.3 ; lime 9.46 ; 
water 10. — Vatiquelin, 

Distinctive characters. Zeolite, which it resembles, forms 
a jelly with acids, and becomes electric by heat. Prehnite is 
harder than stilbite, and has not its pearly lustre. Stilbite is 
foliated, which is not the case with prehnite. 

Stilbite is found in the fissures of primitive rocks. It is '^Ibo 
associated with zeolite, chabasie, and carbonate of lime, in 
secondary rocks. 

Ijocidities, Dauphiny, of a pale straw colour. Arendal, in 
Norway. Iceland. Scotland. Giant's Causeway, and in 
the Faroe Islands. 

U. S. Woodbury, Conn, Deerfield, Mass. associated with 
chabasie. — Hitchcock, Scotch Plains, N. J. in four-sided 
prisms, and six-sided tables. — Pierce, Torrey, West Farms, 
N* Y. pale and deep red. 

* A peculiar lustre. 



Fig. 102. A four-sided prism, terminated by four* 
sided pyramids, the faces of which, are set on the 
angles of the prism. This is a common form. 



What are the colours and crystalline forms of stilbite. 
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Species 22. heulandite. foliated seolite. 

External characters. Colours, white, yellowish whiter 
brownish, red, and sometimes colourless ; occurs crystallized; 
in the form of a right oblique angled prism, (two of its opp»n' 
sed lateral planes being longer than the other two,) genmDf 
modified by truncation ; faces bright and shining ; hutiv. 
pearly ; translucent or transparent ; brittle. 

Chemical characters. Fusible, with phosphorescence into 
porous glass. 

Composition. Silex 52.6 ; alumine 17.5 ; lime 9 ; water 
18.5. — Vauquelin. 

Distinctive characters. It does not form a jelly with adds, 
like zeolite. Its crystalline form differs from that of stilbite. 

Localities. Faroe Isles, Giant's Causeway; T3nrol andf 
Norway. 

This mineral was considered as a variety of zeolite, \rf 
Werner and Jameson, and a variety of stilbite, by Hauy. 

U. S. Chesterfield, Mass. associated with stilbite and cha* . 
basie. Distinguished by its superior pearly lustre. Chester, 
Mass. 

Species 23. zeolite, mezotype. 

External characters. Colours, white, sometime»€rhaded with 
yellow, grey, or red ; occurs in masses and in crystals ; form 
the four-sided prism terminated by four-sided pyramids ; bat 
more commonly it is found in masses composed of radiating |^ 
fibres, or in fasciculated minute crystals of a stellular aspect :[ 
Sometimes the crystals are so broad as to give a foliated ap- i: 
pearance ; fracture splintery ; lustre pearly or silky ; translu-^ 
cent, sometimes nearly transparent ; scratches carbonate of 
lime : sp. gr. 2. 
Fig. 103. 

• v. 

Fig. 103. Radiated zeolite. Vj^ 



I* 
It 




Chemical characters Fusible, with intumescence, and phos- ."^ 
phorescence into a spongy enamel. Phillips says, fusible ^ 
without intumescence. It forms a jelly with nitric acid. The '' 
proportion of acid should be small. 

Composition. Silex 54.24 ; alumine 29.3 ; lime 9.46 ; \ 

_____ . __^ - 4 

What are the colours of Heulandite ? — ^What are the colours of xeo> i 
lite ? — ^What are the chemical characters of zeolite. ^' 
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water lO.-^VattqueUn. Tennant found 17, and Gehlen 15 
.per cent, of soda. Possibly these gentlemen analyzed differ* 
,wt minerals. 

IHgUnctwe characters. In its radiated structure, zeolite 
^dosely resembles prehnite, but differs from it in colour, bard- 
ie mh, and lustre. Stilbite is foliated. Chabasie is crystallized 
;'m cubes, and from all these as well as from analcime, har- 
E.-m6tome, and heulandite, it may be known by its forming a 
^ jdly with nitric acid. 

Zeolite is often found in thin fibrous coats investinfi^ other 

Variety 1. hksolite. needlestoxe. 

Eademdl characters. Colours, white, or greyish white, or 
odourless ; occurs in long slender prisms, terminated by four- 
aded pyramids ; crystals often radiate from a centre ; lustre 
pearly ; resembles zeolite, except in the distinctness and 
length of the crystals. 

Chemical characters. Becomes opake, curls, and then melts 
iQto a porous bead. 

Composition. Silex 45.8 ; alumine 26.50 ; lime 9.87 ; so- 
da 5.40 ; water 12.30. — Berzelius. 

Localities. Pargas, in Finland. Iceland, Faroe Islands, 
and in the Tyrol. 

Variety 2. natrolitk. 

Extefnal characters. Colours, white, yellowish white, or 
reddish brown, disposed in alternate zones around the centre ; 
occurs in mammillary masses composed of diverging fibres ; 
hifltire pearly or dull : sp. gr. 2.2 

Chemical character. Before the blow-pipe, behaves like 

zeolite. 

Composition. Silex 48 ; alumine 24.25 ; soda 16.5 ; water 
9; oxide of iron 1.75. — Klaproth, 

Localities. Near the lake of Constance. In Scotland, and 
in Suabia. 

Variety 3. mealy zeolite. 

External characters. Colours, white, yellowish grey, or 
reddish ; occurs in dull friable masses, or in thin eoats on 
ot&er minerals ; fracture earthy. 

It iSy probably, zeolite in a decomposing state. 



i How is this mineral distihguished from others ? What are the vari- 
UtiM of zeolite ? 
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Variety 4. thojesonktb.* 

External Characters, — Colours, white and translucent ; in 
thin pieces transparent ; occurs in radiating fihrous masses^ 
in the cavities of which are sometimes formed crystals, in 
form of a right prism, with square bases. 

Chemical characters. Infusible, but swells, curls, and be- 
comes snow white, and opake, and loses 13 per cent, of its 
weight. 

Composition, Silex 36.8 ; alumine 31.36 ; lime 19.4 ; 
magnesia 0.2 ; peroxide of iron 0.6 ; water 13. — Thomson. 

Phillips has made a species of Thomsonite, but it is evident* 
ly a variety of zeolite. 

Zeolite is found in secondary rocks, as basalt, greenstone, 
porphyry, and amygdaloid. It occurs in small masses, or 
investing these minerals in thin coats. Sometimes it runs in 
veins, but is seldom more than half an inch, or an inch thick. 
It is associated with prehnite, stilbite, analcime, calcareous 
spar, 6lc, 

Localities. Scotland, England, Faroe Island^ Brittany, 
Tyrol, &c. , 

U. S. Near New Haven, Con. in secondary greenstone. 
— Silliman, Patterson and Scotch Plains, N J. in four-sided 
prisms. Deerfield, Mass. in radiated masses. — Hitchcock, 
At Jones's Falls, Md. Near Philadelphia. Near Baltimore, 
Md. in quadrangular prisms. — Gilmor. 

Species 24. wesnerite. 

External characters. Colours, greenish grey, olive green, 
bluish green, and greyish white ; occurs massive and crystal, 
lized in eight-sided prisms, terminated by four-sided pyramids ; 
lustre glistening or shining ; structure foliated ; translucent 
or transparent ; crystals often long and deeply striated ; the 
massive is composed of parallel or diverging crystals ; frac- 
ture splintery ; fragments angular ; scratches glass : sp. 
gr. 2.25. 

Chemical characters. Fusible, with intumescei^ce, .into a 
white, shining enamel. 

Composition, Silex 40 ; alumine 34 ; lime 1^ ; oxide oC 
iron 8 ; oxide of manganese 1.5. — John, 

Localities, Buoen, in Norway. Ulrica, in Sweden. 

* In honour of Dr. Thomson. 



What are the colours of Wemerite ? 
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Vairieijf 1. 8Capolii;e. 

External characUrs, Colours grey, white, greenish white, 
^llowish, and greenish grey ; occurs massive and crystal, 
lized in four or eight-slded prisms, terminated by four-sided 
fiyramids ; primitive form, a right four-sided prism ; cleavage 
parallel to the sides, terminal planes, and both diagonals of a 
square prism ; crystals long aiid often striated ; sometimes 
acicular and radiating, but more oflen broad, and collected in- 
to groups or masses ; structure foliated ; translucent ; lustre 
pearly ; scratches glass : sp. gr. 2.5. 

Chemical characters. Fusible, with intumescence into a 
shining white enamel. Liable to decomposition, by which it 
becomes dull, and efflorescent. 
' Composilion. Silex 45 ; alumine 33 ; lime 17.6 ; potash 
|l1).5; soda 1.5; oxide of iron and manganese 1. — Laugier* 
r IHstinciive churacters. It is harder, and less easily fusible 
than zeolite, or stilbite, nor is it .like these soluble in acids. 
Its crystalline form and structure will distinguish it from preh- 
nite and analcime, Apophyllite separates into flakes in acid, 
. which scapolitc does not. 

Localities. Arendal, in Norway, with oxide of iron. In 
various places in Sweden and Greenland. 

U. S. Bolton, Mass. colour white, crystals two inches long, 
form four. sided prisms. — Meade, Near Baltimore, Md. At 
Cold Spring, and at West Point, N. York. 

The external characters of Wernerite and scapolite are 
very nearly the same, and with the exception of a small por- 
tion of alkali in the Wernerite, there is nearly an identity of 
composition. Cleaveland has blended the descriptions of both 
under scapolite. Jameson and Phillips make diem separate 
species. The alkali has not been thought a sufficient reason 
lor separating them, and scapolite has therefore been placed 
as a variety of Wernerite, until further analysis shall deter- 
mine its place. 

Species 25. zoisite. 

External characters. Colours, grey or greyish yellow, or 
brown ; occurs in rhombic prisms, which are compressed and 
deeply striated longitudinally ; terminations commonly incom- 
plete. It also occurs massive ; cleavage parallel to the sides 

What are the colours and chemical characters of scapolite 7 How i* 
f Aij mineral distinc^shed 7 What is zoisite 7 

■ n 
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of aright rhombic prism ; translucent ; lustre pearly ; scratch- 
es glass. 

Chemical characters. Fusible at first into a yellowish tran- 
sparent glass, but finally into a vitreous scoria ; with borax 
swells, and melts into a vitreous scoria. 

CompasUioH. Silex 45 ; alumine 29 ; lime 21 ; oxide of 
iron 2.4. — Klaproth. 

Distinctive characters. It resembles epidote and tremolite { 
but the first gives a colored glass with borax, and the second 
melts into a white enamel. 

Localities* Carinthia, Franconia, Bavaria, and Tjrrol.' 

U. S. East Marlborough, in regular tetiahedral prisms. 
Pittsfield, Mass. Near Philadelphia, Penn. Woodstock, Vt. 

Species 26. epidote. 

EsOemal characters. Colours, yellowish, bluish, or black- 
ish green ; occurs massive, granular, and crystallized in four, 
siXy^eight, or twelve-sided prisms ; lustre of the massive, glim- 
merins, of the crystals, shining ; translucent or opake ; frac- 
ture of the massive, uneven and splintery ; crystals generally 
grouped, and the crystallization oflen confused ; scratches 
glass : sp.gr. 3*45. 
Fig. 104. 



Fig. 104. A four-sided prism with truncated edges, 
and terminated by two faces standing on the truncated 
angles. 




Fig. 105. 




Fig. 105. A four-sided prism, also truncated, 
and terminated by four planes standing obliquely 
on the lateral planes. 



Fig. lOg. 




Fig. 106. A six-sided prism, with unequal late- 
ral planes, and terminated by two unequal faces. 



What are the distinctive characters of zoisite ? What are the colours 
of epidote ? 



mmauLoor. Ul 

CAesueoI eharmden* Tuna Uack« the iharp ingif «dhr 
being fusible into ft ahiniog glass. With bona aiowfy fmmb 
into a greenish transparent glass. 

Con^pasttion* Silex 37 ; alumine 21 ; lime 15 ; oxide of 
iron 24; oxide of manganese 15. — Vau^^Mn, 

DistincHve characters. It resembles actynolite, but the hiL 
ter turns greyish white, under the blowpipe. Tlus diffmsoct 
will always distinguish these two minerals, provided crv'staJli&e 
fragments of each be taken. Hornblende is easily funble into 
a black shining globule. Idocrase is fusible into a traiifeiueeiit 
yellowish glass. Sahlite whitens and becomes gUuK^d with a 
yellowish glass. These differences will distiuguifth the pre* 
sent species. 

Variety 1. makganesiax epidote. 

External characters. Colours, reddish brown, or violet ; 
occurs in small prismatic cr}'stal8, closely aggregated ita^j 
groups ; opake ; yields to the knife. 

Chemical characters. Fusible with ease into a black glaw : 
with borax into a transparent glass. 

Composition. It contains about 12 per cent, of oxide of 
manganese. 

Localities. Piedmont, in gneiss, nith quartz and asbestos. 

Variety 2. grazttlas epidote. skorza. 

External characters. Colour, yellowish green ; occurs in 
gr&dns of various sizes, and appears to be common epidote dif>. 
integrated and reduced to grains by attrition. 

Composition. Silex 43 ; alumine 21 ; lime 14 ; oxide 
16.5 ; oxide of manganese 0.25. 

Localities. The borders of the river Arangas, in Transyl- 
vania. 

Epidote is found chiefly in primitive rocks, both dissemina- 
ted and in veins. 

Localities. Isere, in France. Chamouni, in the Alps. 
Arendal, in Norway, crystals an inch in diameter. England, 
Scotland, Ireland, d^c. 

U. S. Middlebury and Chester, Yt. Near Lake George, 
N. Y. Cumberland, R. I. Near Baltimore, Md. Blue Ridge, 
Ya. Milford, Con. Litchfield and Washington, Con. ; also 
at Haddam, Saybrook, and Tolland, Con. Near Boston, 
Brighton, Dedham, d^c. Mass. Also at Newbury, in large 

What are the chemical and d^stinetlve characters of epidote ? — ^What 
aro the varielwe of epidote 7-— u epkbote a rare, or a ooamKm mineral ? 
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crystals.— TTisftfftof. Franconia, N. H. Near New Toii^ ; 
also in West Chester, and in the Highlands, N. T. 

Species 27. axinitk. 

External charticters. Colours, violet, brown, green, grey, 
yellow, and white ; occurs in crystals, the form of which is an 
oblique rhomb, or four-sided prism, so compressed that the 
edges appear sharp like the edge of an axe ; angles ofleA 
truncated ; lustre splendent ; fracture uneven ; fragments an- 
gular; translucent or transparent ; occurs also massive ; 
scratches glass : sp. gr. 3*2 to 3.30. 

Fig. 107. Fig. 108. 

C / Figs. 107 and 108, present the common 
\y forms of these crystals. 







Chemical characters. Fusible into a dark greenish glass. 

Composition. Silex 44; alumine 18; lime 19; oxide of 
iron 14; oxide of manganese 4. — Vauquelvn, 

The crystals are generally striated, except the greenish va- 
riely, which is the most perfect. 

The same crystal is sometimes of various colours, and has 
various degrees of transparency. 

Some crystals, and particularly the violet coloured, become 
electric by heat. 

It is found in primitive rocks and is rather a rare mineral. 

Localities^ Thum* in Saxony. In the Pyrennees. Mount 
Atlas. Arendal, in Norway. France. Cornwall, Eng. 

Species 29. lapis lazuli. 

External characters. Colour, azure blue of various tints, 
but always intense and beautiful ; (^ccurs massive ; structure 
fine grained and compact ; lustre glimmering ; fracture une* 
ven ; scratches glass ; opake or translucent on the edges i 
sp. gr. 2.9. 

Chemical characters. Fusible with difficulty into a glassy 
globule, at first bluish, but soon becomes white. With borax 
forms a clear glass. 

Composition. Silex 49; magnesia 2; alumine 11 ; lime 

* Jameson calls it thutnerst^ne on this account. 



What are the colours of azinite 7 — ^What is the colour of lapis lasuli? 
•*-What is the composition of this mineral I 
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.16 ; potadi and soda 8 ; oxide of iron 4 ; lulphuric acid 2. — 

Klaproth found neither soda nor potash. Clement found 
«oda ^.2y and aulphur 3*1* 

Disimctwe characters. Its peculiar and beautiful colour, 
wffl distinguish it from most other minerals. The blue car- 
bonate of copper, which its colour most resembles, becomes 
dark, and is reduced by the blow pipe. 

The colour of Lapis Lazuli is seldom uniform, and the 
stone is often interspersed with spots, or veins of iron pyrites. 
Localities. China, Persia and Bucharia. 
According to Patrio, as quoted byPiukerton, it chiefly 
comes from Great Bucharia, where it exists in rocks of gra- 
nite. The amount of Patrin's information on this subject is as 
follows. 
Lapis is seldom found pure, except in small pieces. 
It is disseminated through a granite rock, in all sorts of 
proportion, but it is rare to find a piece as big as one's head, 
in which the blue predominates over the white and -grey. 

It is sometimes found in solid pieces, and particulaiiy on 
the Lake Baikal* 

Uses. Lapis Lazuli receives a high polish and is in great 
demand as an ornamental stone. Specimens in which the 
yellow pyrites is intermixed, are often extremely beautiful. 
In the palace which Catharine II. built for her favorite Orlof, 
at St. Petersburg, Patrin says, there are some apartments en- 
tirely lined with lapis, and that it would be scarcely possible 
to imagine a decoration more simple, and at the same time 
more magnificent. 

But the most important use of this mineral, is that of fur- 
nishing the celebrated and beautiful pigment called uUra-ma- 
fine hhie. 

Beckmann, in his history of inventions, has devoted an en- 
tire chapter to this subject, and as usual, has quoted a great 
number of authors. From him we learn as follows. 

Lapis Lazuli was well known to the ancients, under the 
name of sapphire. 

The process of preparing the ultra-marine, was known as 
early as the 15th century. 

In the eleventh century, lapis, or some preparation of it, 
wfis used in medicine. 
-■■ ■■ " ■ »■ ■- 

What tB;,the use of this mineral ?— Where is it found 7— Wu it known 
to Ihe tncienti ? 

12* 
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It appears also that the proceas for making ttltm-nmriney 
was for^a long time kept a secret, and the paint sold at a great 
price. In 1763, an ounce of it cost at Paris, four pounds 
sterling. It was also sold at a ducat per ounce at Hamburgh, 
and was warranted to ^ stand proof by fire.^ 

The walls of the palace at St. Petersburg mentioned above, 
Beckmann says, are covered with amber, interspersed with 
plates of this costly stone. 

The process of extracting the ultra-marine, is found in 
books on chemistry. It is employed in oil, and not only gives 
the richest and most beautiful of all blue colours, but is said 
never to fade ; hence its high price. 

Some engravings have been executed on this stone, but it 
is much too soil for this purpose. 

Species 30. difybe. 

External characters. Colours, grejrish or reddish white ; 
occurs in slender prisms, fasciculated into masses ; form six- 
sided prions, but oflen so minute as to render it difficult to 
ascertain their modifications ; scratches glass : sp. gr. 2.63» 

Chemical characters. Turns milk white, phosphoresces, 
and melts into a blebby colourless glass.'" 

Composition. Silex 60 ; alumina 24 ; lime 10 ; water 2. — 
Vauquelin, 

Localities. Pyrennees, in steatite, mingled with sulphuret 
of iron. It is very rare. 

Species 31. laumonite.^ 

External characters. Colours, white, sometimes with a 
tinge of yellow, or red; occurs in aggregated crystalline, 
masses, and in regular crystals ; form an octahedral prism, 
with dihedral summits, variously modified by truncation ; 
primary form, an oblique rhombic prism ; fracture foliated ; 
structure lamellar ; cleavage perfect in two directions ; trans- 
lucent, or transparent ; scratches glass : sp. gr. 2.2. 

Fig. 109. 



Fig. 109. A four-sided prism with rhombic ter- 
minations, and truncated lateral edges. 



* Hence the name, which in Greek signifies the double effects of fire, 
in allusion to its turning white and phosphorescing. 
t In honor of Gilbert Laumont. 




What is the appearance, and whence the name of Dipyre 7— What is 
the colour of laumonite, and what are its peculiarities ? 
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Fig. 110. A dbort four-sided prism, tiuncated 
on the solid angles. These are two of the most 
common forms. 



Chemical characters. Fusible with difficulty, into a porous 
colourless glass. Forms a jelly with acids. 

Composition, Silex 49 ; alumine 22 ; lime 9 ; water 17.5 ; 
carbonic acid 2.5. — VogeL 

The above description applies to the present species, only 
in its recent, or perfect state. On exposure to the air it efflo*- 
mces, or loses its water of crystallization, and divides into 
angular fragments ; becomes opake, of a milk white colour, 
and pearly lustre, and finally falls into powder. Its appear- 
ance in this state, is much like that of selenite, after being 
exposed to heat. * 

Localities, Brittany, in a lead mine. Ireland, and Faroe, 
b trap. China, Trsmsylvania, St. Grothard. England, in 
several places. 

U. S. Near New-Haven, Conn. — SUliman. Phillipstown, 
N. X.^Barrait. 

Species 32. clay slate. 

Externa! characters. Colours, reddish, bluish, or gi^eenish, 
brown, also yellowish brown and black, always dull ; occurs 
massive ; structure slaty ; lustre glimmering ; principal frac- 
toe slaty ; cross fracture earthy, or uneven ; opake ; yields 
to the knife ; does not adhere to the tongue : sp. gr. about 2.5. 

Chemical characters. Fusible into a black sla£. 

Omposition, Silex 48 ; alumine 25.5 ; magnesia 1.6 ; oxide 
of iron 11.3 ; ^xide of manganese 0.5 ; potash 4.7 ; carbon 0.3 ; 
water 7.6. — Kirwan, 

It is very universally distributed, and forms vast strata in 
<lifierent countries. 

Localities, England. Scotland. Ireland, &c. 

(J. S. Hartford, Windsor, SufReld, Conn. 

Variety 1. boof slate. 

External cJiaracters, Colours, brownish black or bluish 
black ; occurs massive in beds ; fracture splintery ; cleavage 
perfect in one direction ; easily fusible ; surface smooth, or 

— MW^^ ■■ IMB^ ■■ ^m ^ ■— ■■^■■i.« ■.■■!- ■— IIIIM ■!■■ l u ll ■ ■MW^^ .M —11 — 

What is the composition of clay slate. 
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slightly undulating ; mvides into large thin plates ; sonorous^ 
when suspended anj^ struck with a hard body. 

It is found both in primitive and secondary rocks. 

Localities. It is found in most European countries. 

U. S. Wayne, York, and Lancaster counties, Penn. (quar- 
ried). Hoosack, N. Y. (quarried). Dummerston, Rockingham, 
Castleton, and Brattleborough, Ver. Charlestown, Mass. 
extensively quarried. 

Uses. It is employed extensively in cities, to cover the 
roofs of buildings. Also, to write upon in schools, &c. 

In Pennsylvania, roof slate is quarried, to the amount of 
about 1600 tons annually. It sells at Baltimore, for $22, the 
ton. — Hayden, It is also extensively quarried at Dummerston, 
ftnd Brattleborough, Ver. — Hall. And at Charlestown, Mass. 
-^Dana. 

Variety 2. shining aegillite. 

Externiai characters. Colours, blue, bluish black, grey, and 
reddish ; 'occurs massive ; fracture slaty ; surface undulating 
or waved ; lustre shining, sometimes pseudo-metallic. 

This variety is primitive, and passes into mica slate. It 
abounds with ores ; most of the tin and copper mines of Corn- 
wall, traverse this rock. 

Variety 3* shale. 

External characters. Colours, grey, bluish black, brown, 
reddish, or greenish ; occurs massive ; fracture uneven ; lus- 
tre dull ; more or less fusible ; yields to the knife ; layers 
oilen uneven, protuberant, or knobby ; adheres a little to the 
tongue. 

Chemical characters. It is fusible by the blow pipe. 

This variety often disintegrates, and falls in pieces. 

Distinctive characters. It is less solid, and not so hard as 
argillite ; and does not, like roof slate, split into thin smooth 
layers. 

Variety 4. bituminous shale. 

External characters. Colour, black or brown; structure 
slaty; fracture conchoidal ; lustre a little shining or dull ; 
yields easily to the knife : sp. gr. about 2. 

This variety contains a considerable quantity of bitumen. 
When heated or struck, it exhales a strong bituminous odour, 
and often burns with a flame. It is a strong indication of coal. 

" 1. 1 ' " ' IM«.| | II||. ^ , ,,^ 

What ia the colour and what are the uses of roof slate ? — ^What is 
ahining argillite 7-><-How does bituminous ahale differ from clay jJate ? 
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Shale frequently exhibits impreasioiis of vegetables, as 

; leeds, ferns, leaves, &c. It also exhibits impressiojis ef fish. 

Localities, England, Scotland, &e. 

U. S. Virginia, Rhode Island, Ohio, Connecticut, &c. 

It is found with the Rhode Island anthracite, containing im- 
fressions of vegetables. 

At Westfield, Conn, is a bed ^of highly bituminous shale, 
containing numerous impressions of fish. Sometimes the fish 
are a foot, or two feet long, the head, fins, and scales, being 
perfectly distinguishable. A single specimen sometimes pre- 
wnts parts of three or four fish, lying in different directions, 
and between different layers. They are sometimes contorted 
lod almost double. Their colour, sometimes grey, is usually 
black, and the fins and spales, appear to be converted into 
coal. — SUliman, 

Variety 5. novaculite. whet slate. 

External cTuiracters, Colours, yellowish white, or blackish 
grey, often running in stripes ; translucent on the edges ; tex- 
ture fine grained or compact ; structure slaty, more or less 
fissile ; fracture conchoidal ; fragments sharp edged : sp. gr. 

Chemical character. Fusible into a brownish, porous ena- 
mel. 

Ckmposition. Silex 71.3 ; alumine 15.3 ; oxide of iron 
9.3; water 3. 3. — Faraday. 

ITie Turkish hone often presents the two colours, pale yel- 
W, and bluish or greenish grey, in distinct layers, or stripes. 
It is firom this circumstance, perhaps, that this substance is 
thought by many to be petrified wood. Sometimes the two 
layers are cemented together. The yellow, is generally more 
compact and hard, than the bluish. 

Localities. In the primitive mountains of Saxony, and in 
several parts of Germany. It was first brought from the Le- 
vant, hence it was called Turkish hone. 

U. S. Berks county, Penn. It is explored, and sells at 25 
cents the pound. — Cooper. . Arkansas Territory, of a good 
luality. — Schoolcraft. Charltstown, Maiden, and Dorches- 
ler, Mass. — Dana. Thetford, Ver. — Hall. Kennebec river, 
Ifaine. — Cleaveland. 

What is said of impressions of fish and vegetables on bituminous 
hale 7 — ^Is the Turkish hone a petrifaction or not ? — Is novaculite found 
I this country ? 
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• Uses. It is employed to give a fine edge to outtiiig iDifara* 
ments. 

Vofietlf 6. ALUJf 8LATB. 

Eaiemal characters. Colours, bluish or greenish black, or 
iron black ; sometimes iridescent ; structure slaty ; layers 
often curved or undulated ; lustre glimmering or dull ; frac* 
ture uneven or earthy : sp. gr. 2.33. 

Chemical characters. Fusible. It turns red by the action 
of heat, and falls in pieces. 

Composition. Silex 40 ; alumine 16 ; carbon 19.6 ; sul- 
phur 2.8 ; sulphate of iron, lime, and potash 1.5 each; iron 
6.4 ; water 10.7. — Klaproth. 

On exposure to the air, it disintegrates, and throws out a 
saline efflorescence, which covers, the surface with a white 
powder, and which is found to be alum. The production of 
this salt is explained on the principle of chemical affinity. 
The sulphur, on exposure, absorbs oxygen from the atmos- 
phere, and is converted into sulphuric acid, which then unites 
to the alumine and potash,and forms a sulphate of alumine and 
potash, or alum. The alum is then obtained by lixiviation. 

Localities. Yorkshire, and near Whitby, Eng. At Whitby 
are extensive alum works. Also in Italy, near Rome. 

U. S. Frederic and Washington Counties, Md. Near 
Zanesville, Ohio. Near New Lebanon Springs, J^J. Y. Pow- 
nal, Vt. Also in the western counties of Pennsylvania. 

Variety 7. adhesive slate.* 

External characters. Colours, yellowish grey, or greenish 
brown ; occurs massive ; texture slaly, which becomes visible 
on exposure ; but if the mass be moistened, the slaty charac- 
ters disappear ; splits easily ; yields to the knife ; adheres to 
the tongue : sp. gr about 2. 

Composition. Silex 82.50 ; alumine 0.75 ; lime 0,25 ; 
magnesia 8.0 ; carbon 0.75 ; iron 4. — Klaproth. 

Locality. Near Paris, in the gypsum formations. 

Variety 8. polishing slate. 

External characters. Coloiirs, white, yellowish white, or 
yellow ; occurs massive ; structure slaty ; opake ; brittle ; 
often swims on water for a short time. 

Composition. Silex 83.50 ; alumine 4 ; lime 8.50 ; oxide 
of iron 1.60 ; water 9.0. — Bucholz. 

* Because it adheres to the tongue. 

What is alum slate, and how is alum obtained from it ? 
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f LoeoHHes. Bohemia, Saxony, and Auvergne. It is sup. 
I posed to be a volcanic production. 

Uses, It ia used for polishing glass, marble, the metals, dec. 

Variety 9. graphic slate, black chalk. 

I External characters. Colours, black, greyish, or bluish 

r Uaek ; structure slaty ; fracture earthy ; leaves a black dull 

' ' treoe on wood, or paper ; opake ; soils the fingers : sp. 

fr. 2.14. 

Cknuposition, Silex64; alumine 11.25; carbon 11; ox- 

' ideof iron 2.75 ; water 7.5 Weiglib. 

It is found with argilite, and in the vicinity of coal forma- 
tions. 
Localities. Spain, France, It^ly, Iceland, &c. 
U. S. ^ Rhode Island, with anthracite. On the Susque- 
haimid),Penn. 
I Uses. It is employed for tracing lines on wood, and for 
makiDg crayons, for drawings. 

Species 33. silicious slate. 

Ederiud characters. Colours, grey, bluish grey, reddish, 
brown or black ; occurs massive ; structure slaty ; fracture 
imperfectly conchoidal ; lustre glimmering ; hardness about 
tqoal to that of quartz ; translucent on the edges ; colours 
loiQetimes arranged in spots or stripes : sp. gr. 2.59 to 2.64. 

Chemical characters. Infusible, but turns reddish. 

Composition, Silex 75 ; the remainder being lime, magne- 
sia, and oxide of iron. — Weiglib, 

Localities, Saxony, Bohemia, France, Scotland. 

Variety 1, basinite. touchstone. 

External characters. Colours, greyish black, or black ( 
tKeurs massive, and in rolled pieces ; opake ; fracture con- 
I cfaoidal ; streak black. 

This, variety was formerly much employed as a test of the 
jfority of gold. The metal being drawn across the stone, a/ 
judgment of its purity or quantity of alloy, is formed by the 
oobur of the streak ; and if this is not satisfactory, the trace 
of metal is touched with nitric acid, which dissolves the alloy- 
flig substance without touching the gold. Hence the name 
tmLchstone, 

Localities, U. S. Topsham, Mass. Northampton, N. H. 
Near Reading and Bethlehem, Penn. Topsham, Me. 

What is the use of graphic slate 1 What is the composition oi sili- 
tioas slate ? What is the use of the touchstone ? 
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Species 34. ci.at. •- 

Hie varieties of this species are compolbed of sitex and aloo . 
mine, with variable propoitioiis of oxide of iroD^ and somedoes 
a little carbon, manganese and water. 

Variety 1. i7n>i7RATEi> clay. . 

Extermd characters. Colours, grey, yellowish grey, browD, I 
reddish, and sometimes greenish ; occurs massive ; fractme I 
conchoidal aqd splintery ; yields to the knife ; texture com- 1 
pact, or porous ; yields an argillaceous odour when moistened; 
crumbles and falls in pieces in water ; opake ; specific gravity 
about 2.21. 

It sometimes forms the basis of porphyry. 

Chemical characters. Inlasible, but becomes glazed by 
heat. 

It oflen occurs in extensive beds. 

Variety 2. iron clay. 

External characters. Colour reddish, or yellowish brown, 
occurs massive ; fracture earthy ; opake ; easily broken ; 
gives an argillaceous odour ; oi\en porous, or amygdaloidal. 

Localities, Ireland, Scotland, England, &c. 

Variety S, wacke.* 

External characters. Colours, yellowish grey, brownish, 
greenish, or reddish ; occurs massive ; fracture conchoidal* i 
or earthy ; opake ; imctuous to the touch ; gives the argilla- i 
ceous odour when breathed on ; may be cut by a knife : sp* 
gr. 2.53, to 2.8d. 

Chemical character. Fusible into a porous slag. 

Compo^tion, Silex 28 ; alumine 23 ; lime 4.5 ; water 
16.18 ; oxide of iron 26 ; carbonic acid 2.32. — Webster, 

It is associated with basalt, and seems to be intermedial^ 
between tliat substance and clay. 

Localities. Germany, Scotland, Saxony, Norway. 

U. S. Near Boston, Mass. It there forms the basis of 
amygdaloid. — Cleaveland. 

It frequently contains embedded crystals, of mica, horn^ 
blende, calcareous spar, d^c. In it are also found magnetic 
iron, chalcedony, agate, and zeolite. It also sometimes con- 
tains fossil bones, and petrified wood, but Jameson says, ^ 
never, like basalt, contains augite, or olivine. 

* Pronounced Wak-ke. 



What are the varieties of clay composed of? — What kind of a stone 
is wacke ? 
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Variety 4. kottbn itonb. 

External characters. Colour, l>rowiiish grey, or reddish 
brown, passing into black ; occurs massive ; fracture earthy 
and dull ; soft ; soils the fingers ; fetid when rubbed or scraped. 

Composition. Alpmine 86 ; silex 4 ; carbon 10. — PhiU^. 

Locality. Derbyshire, where it is believed to arise from 
the decomposition of the shale, of that country. — PJUHips. 

U.S. Albany, N.Y. 

Variety 5. porcelain clay, kaolin. 

Elxtemal eJuiracters. Colour, yellowish, or reddish white ; 
occurs massive ; composed of ifoiall particles slightly cohe- 
rent ; sofl ; friable between the fingers ; unctuous to the 
touch ; adheres slightly to th%tongue ; absorbs water, and 
falls to powder ; but does not form a ductile paste : sp. gr. 
2.20 to 2.40. 

Chemical character. Infusible. 

Composition. (From Saxony,) Silex 55 ; alilmine 27 ; lime 
2; water 14 ; oxide of iron 5. — Vauquelin. (From Corn- 
wall,) Silex 20 ; alumine 60 ; water 12. — Wedgewood. (From 
Vermont,) Silex 56 ; alumine 43, — Smth. 

This is the clay of which China or porcelain ware is manu- 
fiicturea. It is infusible even in a porcelain furnace, when 
pure, but hardens, and acquires a degree of firmness, though 
not sufiicient for the purposes of the manufacturer, without 
the addition of some flux, as a little lime, by which it is soflened 
in the fire, and as it cools assumes the proper degree of hardness 
and firnmess. 

Sometimes the best porcelain clay is of a yellowish colour, 
probably from the intermixture of earthy matter, as it becomes 
white in the fire. When coloured by oxide of iron, or other 
metallic oxides, it becomes reddish or brown in the fire, by 
which its value is greatly lessened. The value of this clay, 
caD therefore be ascertained, only by actual experiment. 

Porcelain clay is found in primitive rocks, where it occurs 
in beds, more or less extensive. It is produced by the de- 
composition of felspar, one of the component parts of granite, 
md more particularly of graphic granite, which is almost en- 
irely composed of felspar. 

Localities. Meissien, in Saxony, and from which the Saxon ^ 
porcelain is made. Limoges, in France. Cornwall, ip Eng- 
ind. Near Passau, in Austria, &c. • 



What is the colour of porcelain day ?— Why is it called porcelain day ^ 
Hiere is this clay found ? 

13 
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U. S. Monkton, Vt. At this place, it appears to fonn a 
large bed, and to be of a good quality for the manufiaurture of . 

porcelain SUliman. Near Wilmington, Del. Near Phikp 

delphia, Penn. in several places.— Wwlcr. Washington, 
Conn, in small quantities. 

Variety 6. lithomabge.* 

External characters. Colours, reddish or yellowish wMte, 
also bluish, and greyish white, often spotted internally ; occoB 
massive ; opake ; fracture conchoidal ; texture fine grained; 
soft ; adheres to the tongue ; polishes with the nail ; felbto 
powder in water, but does not form a paste : sp. gr. 2.20. 

Chemical characters. Infusible ; sometimes phosphoresceB, 
when heated. .. 

Composition. Silex 46.2 ; alumine 89.6 ; water 14 ; onde . 

of iron 2.7. — Klaprolh. • 

It is found in veins in porphyry, gneiss, and serpentine, ana ] 

in beds over coal. | 

Werner divides it into two kinds, indurated nndfriabie. ' 
Localities. Saxony, England. 

U. S. Bare Hills, near Baltimore, Md. Montgomery 
County, Penn. 

Variety 7. fuller's earth. 

External characters. Colours, greenish brown, greenish 
grey, greenish white, yellowish, reddish, and bluish, sometimes 
striped or spotted ; occurs massive ; fracture somewhat con- 
choidal ; texture earthy ; polishes with the finger nail ; unc- 
tuous to the touch ; soft and tender ; becomes translucent 
when thrown into the water, and falls into a pulpy impalpable 
powder ; but does not become ductile : sp. gr. 1.7 to 2. 

Chemical characters. Fusible into a porous slag. Turns 
white when heated. 

Composition. Silex 63 ; alumine 10 ; water 24 ; magnea* 
1.26 ; lime 0.5; muriate of soda 0.1 ; oxide of iron 9.75.-^ 
Klaproth. 

It is found in beds, sometimes enclosing fossil wood, sen 
shells, sulphate of barytes, and quartz. 

Localities. The best, is said to occur in England, ft ^ 
also found in Austria, Saxony, 6lc. 

U. S. Newfield, Maine. Kent, Conn. 

Uses. This earth was formerly much employed, in the 

* Signifies, Rock Marrow. 



What are the colours of fuller's earth ? 
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fidling of cloth, whence its name. At the preaeiit tme, iiMp 
ii generally substitated. 

Variety 8. tbifou.* 

External characters. Ck>lour8, various shades of grey, yel- 
lov, and red ; occurs massive ; fracture dull, coarse, and 
earthy; yields to the nail ; rough to the touch, opake ; aspect 
aigillaceous ; indurated or friable ; does not form paste with 
water : sp. gr. 2.20. 

Chemical characters. Infusible, sometimes effervesces 
with acids, from foreign ingredients. 

Composition. Silex 90 ; the rest being alumine, oxide of 
iron, and lime. 

It is found among secondary jpcks, or in alluvial earths. 

Localities. France, Bohemia, Saxony, Brittany, 6lc. 

Uses, It is used, like emery, for polishing metals, stones, 
marble, &c. 

Variety 9. bole. 

External characters. Colours, reddish yellow, brownish 
black, yellowish white, or pitch black ; occurs in solid amor- 
phous masses ; opake ; fracture conchoidal ; smooth to the 
touch ; yields an argillaceous odour when moistened ; soils 
the fingers : sp. gr. 2. 

Chemical characters. Turns red, or black, and melts into 
a porous slag. 

Composition. (From Lemnos,) Silex 66 ; alumine 14.5 ; 
water 8.5 ; oxide of iron 6 ; soda 3.5 ; lime and magnesia 
0.5. — Klaproth. 

It is found with basalt and wacke. 

Localities. Armenia and Lemnos. 

Bole appears to be a fine clay, coloured by iron. 

Uses. Formerly the Armenian bole was much employed 
in medicine as an astringent and absorbent. That of Lemnos 
^was used when moistened, and made into a thick paste, to take 
the impressions of seals, and hence was called terra sigillata. 
Bole from Sienna, called Terra de Sienna, is a dark brown 
colour, and is used as a paint. At the present time, the red 
bole is employed at Constantinople, to form the bowls of their 
tobacco pipes. It takes an exact and beautiful impression 

* It was first brought from Tripoli. 



Why is this variety called by this name ?— What is the composition 
of Tripoli, and what its uses 7— What are the uses of bole 7 



144 INTRODUCTION TO o 

firom the mould, lind when gilded, appears like the finest work-* 
manship. 

Variety 10. oiholite. 

External eharaeters. Coloulr, internally greyish white, but 
acquires a reddish tint by exposure ; occurs massive ; frac- 
ture earthy ; texture a little slaty ; yields to the nail ; adherecr 
to the tongue ; gives a ihining streak ; falls to pieces in water : 
sp. gr. 2. 

Chemical characters. It whftehs, but is infusible. 

Composition. Silex 63 ; alaimne 23 ; water 12 ; iron 1.25. 
— Klajproth. 

Locality. Argenteria, formerly Cimolus^ an island in the 
Archipelago, situated near JMjtfo. 

Uses. It was employed by the ancients as a detergent, 
and is used by the inhabitants of the island as a substitute for 
fuller's earth, at the present day. 

Variety II. mountain meal. 

This singular substance was found in the form of a bed, by 
Fibbroni, at Santa Fiori, between Tuscany and the Papal do- 
minions. It is formed into bricks, so light as to swim on 
water. — PhiUips. 

Composition. Silex 79 ; alumine 5 ; oxide of iron 3 ; water 
12. — Klaproth. 

Variety 12. pipe clay.* 

External characters. Colour, yellowish white ; fracture 
earthy ; feels smooth and greasy ; adheres to the tongue ; 
when kneaded with water becomes plastic and tenacious. 

Chemical characters. Becomes white in the fire, but is in* 
fusible. 

This is merely a pure kind of potter's clay. 

Localities. Devonshire and Dorsetshire, Eng. 

U. S. Martha's Vineyard, Mass* 

Uses. Besides tobacco pipes, it forms the basis of queen's 
ware. 

Variety 13. potter's clay. 

External characters. Colours, grey, greyi^ white, reddish, 

^ or bluish ; occurs massive in beds ; fracture earthy ; texture 

more or less compact ; sometimes friable ; soft and unctuous 

* Because tobacco pipes are made of it. 

What is said of cimolite and mountain meal ?— What are the coloors, 
qualities, and uses of potter's clay ? 
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e touch ; when dry, receives a polish from the nail ; when 
tened and worked,, it makes a very tenacious and ductile 
) : sp. gr. from 1.08 to 2. 

hemical characters. Infusible. Some varieties, however, 
Q in a porcelain heat. f 

mpasi^on, Silex 43.5 ; alumine 33.2 ; lime 3.5 ; iron 
water 18. — Klaproth. 

is found in beds, or forming hills. It oflen contains or- 
; remains of animals, fish, and plants. 
tes. This clay is employed in large quantities, in the 
ifacture of stone ware^ cohsiiting of pots, jugs, chums, 
&c. which are of a yellowish, or greyish wfalte colour, 
n quite pure, it is necessar]Lto mix with it a proportion of 
id flints, to temper it for the potter's use. ^ When it con- 
a sufficient quantity of fine silicious matter, this becomes 
cessary. 

me ware is glazed in the furnace, by throwing in aquan. 
f common salt, at a certain stage of the burning. It may 
)e glazed by a mixture of alkali, ground silex, and oxide ' 
id, spread on each vessel. 

calities. Devonshire, and Hampshire, in England, from 
ce large quantities are taken to supply the potteries at 
»rdshire and Newcastle. 

S. Near Philadelphia, Penn. Burlington and Borden- 
N. J. of a good quality for pottery. Also in Maryland, 
la's Vineyard, Mass. It is white, and fit for pipe clay, 
uri, on the right bank of the Mississippi. This is an im- 
3 bed of 34 miles long, and from one to ten feet in thiq^- 
— Jessup. 

Variety 14. loam. 

im or brick earth, varies very much in appearance, tez- 
nd composition. It consists of potter's clay mixed with 
ion of sand, carbonate of lime, oxide of iron, mica, 
, &c. 

3 the substance of which bricks are made, and is found 
lost every country. 

Variety 15. reddle, red chalk. 

*<emal characters. Colour red, of different shades ; oc- . 
aassive ; fracture conchoidal ; texture earthy ; struc- 
)flen slaty ; soils the fingers, and leaves a bright rec' 
on paper ; opake ; adheres to the tongue, and gives • 



t is said of red chalk ? 

13* 
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aigillaceous odour when moistened ; falls to powder in water^ 
but does not forma paste : sp. gr. from 3.18 to 3.93* 

It seems to pass into red oxide of iron. It occurs in smalt 
masses in clay-slate and sandstone, of the more recent 
formations. 

LocaUties, France, Germany, Siberia, dz;c. That used in 
commerce, is brought from Germany and France. 

Uges, It is principally used for drawing. The coarser 
varieties are used by the carpenter, the finer by the painter. 

It is either used in the natural state, or is pounded, waished, 
and mixed with gum, and ca^ into moulds. The crayons 
which are designed for small and delicate drawmgs, are mix- 
ed with a large portion of gugi, in order to give them sufficient 
hardness. —Y Jameson. 

Species 35. fahluntte;* 

External characters. Colours, dark reddish brown, streak 

greyish white ; occurs massive, and in thin layers ; opake, or 

translucent on the edges ; yields to the knife ; scratches 

'glass; lustre waxy ^ texture crystalline ; sometimes shows a 

tendency to form six-sided prisms. 

Composition, Silex 46.74 ; alumine 26.73 ; magnesia 2.97 ; 
oxide of iron 5.11 ; water 12.5w — Heisinger, 

Locality. Fahlun, in Sweden, embedded in a slaty talcose 
rock, in a copper mine. 

Species 36. haxhotohb. 
External cJiaracters. Colours, greyish white, milk white, 
sometimes with a tinge of yellow, or red ; occurs in crystals 
which are rectangular four-sided prisms, terminated by rhom- 
bic planes, or four-sided pyramids ; solid angles often trunca- 
ted ; crystals cross each other lengthwise, or so that the 
broad planes of one prism are perpendicular to the broad 
planes of the other. Crystals often compressed into a tabular 
form ; translucent, or transparent ; lustre pearly ; scratches 

flass ; structure foliated : sp. sr. 2.35. 
ig.ni. ^ ^ 



/C^ 



Fig. 111. A compressed four-sided prism, termi- 
nated by a pyramid, consisting of four rhombic &ce8. 



V 

* From its locality. 



What are the colours and crystalline forms of harmotome ? 
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Fig. lis. A double, or twin cryaUl, consisting of 
two four-sided prisms joined together, and intenect- 
iiig each other so as to make their axes coincide. 



Chemical characters. Fusible into a diaphanousglass. On 
hot coals phosphoresces with a greenish light. 

Cmpoiilum. Silex 49; alumine 16; barytea 19 ; water 
lb.^Klaprotk. 

Dwtinclive characters. It does not, like zeolite, form a 
)e[ty with acids ; arragonite is infusible ; staurotide is of a 
deeper colour and intusible. Stilbite exfoliates on hot coals. 

Lxtditiea. In the Hartz, it is found in metaliferous veins, 
■ithcarbonate of lime, and sulphuret of lead. Also in Nor- 
way, Scotland, and Germany. It is a rare mineral. 
Specie* 37. amianthoide.* 

Extenuil characters. Colours, olive green, or greenish 
'hiie ; occurs in long capillary filaments, very flexible and , 
elastic ; lustre shining and silky. 

Chemical characters. Fusible, with difiicully into blackish 
enamel. 

Gompasition. Silex 47; lime 11 ; magnesia 7; oxide of 
iron 20 ; oxide of manganese 10. — Vauquelin. 

instinctive characters. It is more elastic than amianthus, 
■Jod more flexible than asbestos. The result of its fusion, wiU 
ilu distinguish it from both. 

Loadity. Oiaans, in France. 

P. S. Topsham, Maine .—Cteowlonrf. 

Variety 1. sESsouTE.f 

Etlemdl characters. Colours, green, orbrownish yellow ; 
occurs in delicate filaments implanted on other minerals, 
standing erect, and somewhat resembling a kind of tnoss- 
These filaments are flexible and elastic. 

Composition. Silex 34 ; aluirune 43 ; lime 9 ; oxide of iron 

At the foot of Mount Blanc, and at Oisane, in 
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Species 38. augitk. ftboxenr. ' 

External characters. Colours, green, brownish^ or bkdt' 
iah green, yellowish green, grey, and sometinies white ; oecmi 
in crystals,' in grains, and amorphous ; form, six or eight-aded 
prisms, terminated at each extremity by two principal facei; 
primary form, an oblique rhombic prism ; cleavage paraU 
to the sides of this prism ; lustre glimmering or splendent; 
opake ; scratches glass ; structure foliated ;. fracture coit 
choidal, or uneven : sp. gr. from 3*15 to 3.57. 
Fig. 113. 



Fig. 113. A short four-sided prism, tenni- 
nated by two principal faces, and truncated on 
the lateral edges. 



'- 




Fig. 114. 




Fig. 114. A short six-sided prism, terminated 
by two faces, each face including thc^ three late- 
ral planes of the prism. 



Sometimes it occurs in hemitrope crystals. It is subject to 
decomposition, by which it is reduced to a yellowish green, 
earthy mass. 

Augite is found in primitive rocks, and in the productions 
of volcanoes. But whether in the latter case, it existed in tlu^ 
rock previously, and had passed the action of the volcanic fire' - 
unaltered, or whether its crystals are formed in the lava, after 
its ejection, is a matter of doubt and dispute, among geologists. 

Chemical characters. Fusible, in small fragments, into a 
glassy globule, the colour of which, depends on that of the 
specimen. 

Composition, Silex 54.86 ; lime 23.57 ; magnesia 16.49 ; 
protoxide of iron 4.44 ; manganese 0.42 ; alumine 0.21.— 
Rose. 

Distinctive characters. It is commonly darker, and always 
harder, and heavier than olivine. Hornblende is more easily 
fusible than augite, sahlite is commonly more translucenti 
yenite fuses readily, and attracts the magnet. By these dif- ' 
ferences, this species may be distinguished. 

What are the colours of augite, and what are its crystalline forms 7— 
What are the situations in which it is found ? — ^What minerals does it 
most resemble 7 — ^What is the composition of augite ? 
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Localities. Vesuvkui, Etna, Stromboli, Teneiifie, Bouiboiiy 
&c. in volcanic products. Bohemia, Hungary, Transylvania, 
and Hese, in Basalt. Nomvay, in primitive trap. NorthWales, 
Scotland, England, dz;c. in trap and basalt. 

U. S. Kingsbridge, N. Y. in primitive limestone. ' It is 
white. — Bruce* Litchfield, Conn, in whitish crystals, some- 
times four inches long. — Brace, Also at Washington, and 
Biookfield, Conn. Deerfield, Mass. in black imperfect crys- 
tals. "Eight miles from Baltimore, in white six-sided prisms. 
Also five miles from Baltimore, in six-sided prisms, of an olive 
peen, or brownish red colotir, ^d sometimes five or six 
niches long. — Hayden. Pittsfieldj Mass. 
The following minerals, are--eonsidered varieties of augite. 

Variety 1. diopside.* 

[ External characters. Colours, green, greenish white, grey- 
■iA, and yellowish white ; occurs in crystals, of which the 
primitive form is an oblique rhombic prism ; secondary forms, 
IX, eight, or twelve-sided prisms, terminated by four or six 
I &ces ; crystals longitudinally striated ; translucent, or trans- 
! parent ; often compressed into tables ; sometimes the crystals 
are fibrous, and are aggregated into radiating masses ; struc- 
ture foliated ; scratches glass ; lustre vitreous and shining : 
ap. gr. between 3.23 and 3.30. 

Chemical characters. Fusible, with difficulty, into a greyish 
limpid glass. 

Composition. Silex 57 ; magnesia 18.25 ; lime 16.5 ; oxides 
of iron and manganese 6. — Laugier. 

Distinctive characters. It differs from augite and Bahlite, 
in being more transparent, and of brighter green. 

Localities. Mussa, in Piedmont, and hence it has been 
called mussiie. 

U. S. Phillipstown, N. Y. Pennsboroagh, Penn. 

Variety 2. pybgoh. FASsAiTE.f 

External characters. Colour, green, of various shades, 
often blackish green ; occurs in crystals of six or eight sides ; 
also in the form of an octohedron, or double four-sided pyra- 
mid, truncated on the edges ; cleavage parallel to the sides of 
an oblique rhombic prism ; crystals in confused groups ; trans- 
bcent or opake ; scratches glass. 

* From the Greek, signifying transparency, 
f From the valley of Fassa. 



What is diopnde 7 
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LoealUy. In the valley of Fassa, in the Tyrol. 

Variety 3. sahutk.* 

External characters. Colours, greyish green, or pale green ; 
occurs in four or eight-sided cr}'stals, with dihedral summhii' 
also massive, and in granular concretions ; structure of tbe 
massive lamellar, with joints parallel to the planes of an 
oblique prism ; lustre shining, or glimmering ; a whitish foli- 
ated substance oflcn interposes between the natural jointi; 
slightly unctuous to the touch ; translucent or opake ; breab 
easily into rhomboidal fragments : sp. gr. about 3. 

Chemical characters. Infusible, or melts with difficulty into 
a porous glass. In small fragments with borax it does net 
melt, but seems to impart its colour to the glass. 

Composition. Silex 53 ; alumine 3 ; lime 20 ; magnesia 
19 ; oxide of iron and manganese 4. — Vauquelin. 

Distinctive characters. Sahlite is of a paler green thin 
augite, and less transparent than diopside, into which it passes. 
Fassaite occurs most commonly in crystals, sahlite rarely. 

Localities. Sahla, in Sweden, in a silver mine. Arendal, 
in Norway, with iron, lead, and hornblende. Siberia, with 
beryl and mica. 

U. S. Near lake Champlain, N. Y. Near Ticonderoga, 
N. Y. in green octohedral crystals of an inch in diameter.^ 
McEewen. Near New-Haven, Conn, in serpentine. It is olive 
green and foliated. — Silliman, 

Variety 4. baikalite. 

This substance receives its name from the lake Baikal, in 
Siberia, and was considered by Werner as a distinct variety. 
But no difference can be observed between it and salilite. 
TJjey are therefore considered to be the same mineral. 

Variety 5. coccoLiTE.f 

External characters. Colours, greyish, or bluish greeny 
greenish black, red, or reddish browu ; occurs in grains ad- 
hering together, and forming masses of irregular shapes ; 
lustre vitreous and shining ; scratches glass ; translucent ; ' 
grains angular, and easily separable by the fingers i sp. gr. 
from 3.30 to 3.37. 

* Because it was found at Sahla. 
t From the Greek, a granular stone. 



Of what mineral arc diopside, pyrgorm and sahlite varieties?— 
What is the composition of sahlite? — ^What is the appearance of coceo- 
lite? 



J 

I 

b 



MINERALOGY. 151 

Chemical eharaeiers. Fusible with ease, into a yitreous 
opake globule. 

CtMnpontiofi. Silex 50 ; alumine 1.5 ; lime 24 ; magnesia 
10; oxide of iron 7; oxide of manganese 3. — Vauqtielin. 

•The grains of this substance are of all sizes from that of the 

nallest sand, tojhat of a pea. Their form is angular, or 

RNmded with irregular shining faces, often resembling crys- 

tib. In the same mass the different colours, red, green, dcc« 
' soinetimes occur in distinct grains. Sometimes thin, white, 

ud apparently silicious partitions run through the masses, and 

divide them into layers. 
Localities. Arendal, in Norway, with iron and carbonate 

<^lime. Antrim, in Ireland, disseminated in limestone. 
U. S. West Chester, Ticonderoga, and Phillipstown, N. Y. 

^3ttrlotte, Ver. At the last locality it is found in abundance, 

^ of various colours. — HalL 

Variety 6. white coccolite. — {Dr. BarratU) 

External characters. Colour, clear white, or yelloMish 
white ; occurs in masses composed of angular grains of the 
'^ of gun shot. 

Locdity. Phillipstown, Putnam county, N. Y. The masses 
^fo interspersed with crystals of white augite. 

This is a new variety, and was discovered by Dr. Barratt, 
in 1820. 

^* Barratt also found at the same locality, rose coloured 
coccolite, — SUlimarCs Journal. 

Species 39. hornblende. 

Bficmal characters. Colour, dark bottle green, passing 
>i^ black ; occurs massive, crystallized and slaty ; form of 
the primitive, an oblique rhombic 'prism ; secondary form, a 
ux*6ided prism, variously modified ; crystals striated and of- 
ten flattened ; sometimes distinct, but commonly aggregated, 
intersecting each other, or in confusedly radiating masses ; 
opake ; lustre shining, sometimes pseudo-mctallic ; indents 
under the edge of the hammer ; breaks with difficulty ; frac 

ture, foliated or fibrous ; streak and powder, greyish green : 

yields to the knife : sp. gr. 3.15 to 3*38. 

Chemical characters. Fusible, with ease, into a greyish 

black glass. 

Composition. (Deep green.) Silex 47.21 ; alnminc 13.94 : 

lime 12.73; magnesia 21.86 ;, oxide of iron 2.28: oxide of 

manganese 0.57; fluoric acid 0.90; water 0.41. — Bonsdorf. 

Where is it found in this country ?— What Ib the colour of liornblen<^- *» 
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There is a ccuifliderable variety in the compoeitioQ of thii 

•pecies. - 

Distinctive eharaders. Schorl, which it resembles, is mudi 
harder, does not give a green streak and powder, and ii 
generally found in distinct, nine-sided crystals. It differs fioB 
augtte in being more easily fusible, softer and tougher. 

Hornblende is a very abundant mineral. It is found chieflf 
in primitive rocks, but occurs more or less in secondary fiff* 
mations. 

It frequently enters into the composition of granite, gnW 
and mica slate, and is an essential ingredient in syenite and 
greenstone. 

localities. U. S. Jerico, Ver. in long capillary crystah. 
— HaiL Franconia, Ver. in superb polished crystals, some 
of which are nearly half an inch broad, also in long and sleib 
der crystals, in a hornblende and serpentine rock. On Ae 
Schuylkill, Penn. in large masses, and in bladed, or aciculir 
crystals. — Lea, Brunswick, Maine, fibrous hornblende oc- 
curs with white granular limestone. — Cleaveland, 

Variety 1. massive hornblende. 

This variety presents a crystalline mass, consisting of longi 
straight, or curved fibrils, often intersecting each other, beioc 
closely compacted together. Sometimes the fibrils are twifited 
or curled, and appear like knots of wood, and sometimes likff 
tufts of hair. It is very tough, and difficult to break. Coloun 
as in the species. 

Variety 2. hornblende slate. 

External Characters. Colour, greenish black ; occurs is 
beds, more or less extensive ; texture slaty, each layer being 
composed of fibres, interlacing, diverging, or curled into 
knots. 

This variety agrees in all its characters with the massive, 
except in its slaty structure. 

Variety 3. basaltic hornblende. { 

External characters. Colours, black, brownish black, or 
jet black ; occurs in distinct crystals, in kva, volcanic scoria, 
mid basalt ; opake ; oflen moves the magnet ; crystals some- 
times have a brilliant lustre ; structure foliated ; easily broken ; 
S4*jniches glass : sp. gr. 3.25. 

Chemical character. Melts with difficulty. 
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Whit aro the distinctive characters of hornblende ?— With what min- 
■raif i* i^ ttsaociated 7 — Is it a rare, or an abundant species ? 
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Vomposition. Silex 47 ; alumiae 26 ; lime 8 ; magnesia 2 ; 
iron 15. — Klapirdh. 

Digtinctioe characters. It is of a more intense black, and 
has a much stronger lustre than common hornblende. Schorl 
ia barder, and more easily broken. Its matrix also will gene- 
rally distinguish it from other black crystals. 

IjOcaliHes, Saxony, Bohemia, Hungary, and other eoun- 
triesy where basalt and volcanic products exist. 

Variety 4. pasgasite. 

External characters. Colour, light bottle green ; occurs 

■ crystallized in six-sided prisms, with dihedral summits ; also 

in rounded crystalline masses ; cleavage parallel to the lateral 

planes of a rhombic prism ; translucent ; scratches glass : 

sp. ^« 3.11. 

OhenticaJ characters. Fusible into a green glass. 
Composition, Silex 42; aluminel4.1; lime- 14.3; mag- 
nesia 18.3 ; oxide of iron 3-5 ; of manganese 1.0 ; water and 
fluoric acid 3. 

Distinctive characters. This mineral resembles hornblende 
in every respect, except its lighter colour and translucency. 

The specimen before me from Pargas, resembles in colour 
and translucency, some varieties of prehnite. 

Ijocdltties, Pargas,* in Finland, in calcareous spar. 
U. S. Checker, Mass. 

: \yariety 5. hedekberoite. 

'External characters. Colours, greenish black, or dark 
brown, powder pale brownish green ; occurs in masses com- 
posed of shining plates ; fracture uneven ; fragments rhom- 
boidal ; scratches carbonate of lime ; phosphoresces by heat 
and friction : sp. gr. 3.15. 

Chemical characters. Fusible into a black shining glass, 
which is sometimes magnetic. 

Composition. Silex 40.63; alumine 0.37; water 16.6; 
protoxide of iron 35.25 ; oxide of manganese 0.75 ; carbonic 
acid 4.93. — Hedenberg. 

Locality. Timaberg, in Sweden, in calcareous spar, 
with iron pyrites, quartz, and mica. , 

This variety seems to differ from common' hornblende, 
chiefly in the form under which it occurs.. 

* Whence the name pargasite. 



How does the basaltic, differ from the common hornblende 7— To 
what species do pargasite and hedenbergite belong ? 

14 
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piiAtton quotes aereral aotbors to prove that moontuns of 
hQrnbleade exist in MTcral parts of the world. Patrin, he 
iav»» ebeerved in Siberia, many mountains entirely composed 
of' it with occasional veins, or masses of granite. 

Species 40. tremolite. 

Tremolite occurs massive, crystallized, fibrous, and granu. 
lar Its colours are generally white, and greyish, or yellow- 
ish' white ; lustre shining, vitreous, or silky ; it afibrds seven! 
varieties, depending chiefly on the different forms. 
Variety 1. cuystallized tbemolite. 

£jiiemal characters. Colour, white, often with a tinge of 
irrey, yellow, or red ; occurs in crystals, which are either veiy 
^t four, six, or eight-sided prisms, deeply striated, or minute 
fibresi the forms of which, it is difficult to determine ; crystals 
seldom well defined, but commonly compressed ; translucent) 
fometinios nearly transparent ; very brittle ; harsh to the 
touch ; lustre glistening or silky ; scratches glass : sp. gr* 

about 8. 

Chemical cJiaracters, Fusible, in small particles, into a 

porttus white enamel. 

C'^fHW/HW/Z/on. (Fibrous.) Silex 65 ; lime 18; magnesia 10. 
^,^; wttlor ttud carbonic acid 6.5; oxide of iron 0.16. — Klhf- 

X\\t^ carbonic acid in the above analysis probably come froti^ 
'M ^<^itffO) which is commonly limestone or dolomite. 

th;ittinctiv€ characters. It may resemble asbestos, but tre*^ 
ififMt^ is very brittle, while asbestos is flexible. It never ha^ 
tK ^w^on colour of actynolite. The foliated structure of stil^ 
Hf!A <ind the electrical powers and chemical qualities of zeolite, 
^•it ^htttinguish them from tremolite. 

Variety 2. fibrous tbemolite. 

fjn^ifrHal characters. Colour, white, oflen very pure and 
>^iliwi(\il ; occurs in masses consisting of flne delicate fibres, 
^k^tM^iM^oii long and straight, or gently curved, and sometimes 
iiik^MU^ ; luNtro silky ; fibres separable by the fingers ; harsh 
\f\^ ^^uoh ; friable sometimes between the fingers, in whicli 
..<«iN^ A ut Apt t^i penetrate the skin. 

\liiv%. v>k Ou> prevailing colour of tremolite ? — How is tremolite die 
,, ;^V^A tW»m nsbostos ? — What is the appearance of fibrous tremo 
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Kg. 115. 

fPig. 115, re 
^qwarance of 



Pig. 115, represents the common 
^qwarance of fibrous tramolite. 



Ditlmetive ckaractert. This variety resembles fibrous gyp. 
SBin, but gypsum inatantly becomes opako, when heated, and 
Edla in pieces. 

ExUmalcharaeiert. Colou re, white, or yellowiah, or bluish 
■bile ;' occurs in long flattened prianatic crystals, resembling 
<iif<uiD the blade of a double-edged knife ; translucent; tra. 
*«ned by cross fissures ; easily broken ; several inches long. 

These are flattened, four or six-sided prisms. 
Variety 4. pukallolitb.* 

Bttemd characters. Colour, greenish, becomes white by 
■ long exposure ; occurs massive, and in crystals ; form, the flat 
riwmbic prism, resembling the bladed variety of tremolite ; 
wyslals an inch or more long ; fracture dull and earthy ; 
cleaves into triangular prisms, but not with shining faces ; 
opake, or in thin laminse, translucent : ap. gr. 2.&7. 

Chemical chartu^ers. Becomes black, then white, and the 
edges are reduced to a white enamel. In powder, phospho- 
resceB on hot iron. 

CompoiUion. Silex .^6.6 ; alumine 3.4 ; lime 5.6 ; mag- 
neaa 33.4 ; oxide of iron and manganese 1.1 ; bituminous 
nalter and loss 6.4. — Nordenskiold. 
Localitiet. Pargas, in Finland, in foliated limestone. 
U. S. Kingahridge, N. Y. in limestone. — Nyttall. 

bange b; fire, in alliuiou to ilB turning 
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Variety 5. calamite . * 

External char€u:ters. Colour, light green ; occurs in rhonT' 
bic prisms, striated longitudinally ; translucent ; cleavage 
parallel to the sides of a rhombic prism ; soil ; resembles tre- 
molite in the form of its crystals, which are traversed by 
fissures. 

LocalUy. Normark, in Sweden, with oxide of iron. 

Tremohte is a common and abundant mineral. It is found 
in limestone, and particularly in that variety called dolomite • 
It was first found in the mountains of Tremola, in Switzerland, 
wl^ence the name. 

Localities. Its foreign locations are very numerous. Beau- 
tiful specimens come from St. Gothard,-in Switzerland. 

U. S. Litchfield and Washington. Con. Beautiful speci- 
mens of the bladedand fibrous varieties are found at both pla- 
ces in dolomite. Also at Milford, Canaan, and Goshen, Con. 
Newbury and Bolton, Mass. Great Barrington and Sheffield, 
Mass. At Sheffield the fibres are two feet long. — Dewey. 
Wardsborough and Bellows Falls, Ver. Near Baltimore, Md. 
East Marlborough, Penn. fibres a foot long. — Jessup, Kings- 
bridge and Tarrytown, N. Y. Smithfield, R. I. very beauti- 
ful. — Webb. West Marlborough, Penn. ' 

Species 41. actynolite. 

External characters. Colours, green, sometimes deep and 
beautiful, also dark green and brownish ; occurs in single, 
long, straight, four-sided flattened prisms, crossing each other 
at various angles, and in fibrous m^ses, either radiated or 
curved ; lustre highly shining ; crystals often deeply striated ; 
translucent ; scratches glass ; brittle : sp. gr. from 3 to 3.30. 

Chemical cliaracters. On the first application of the heat, 
it turns deep brown, afterwards becomes ash grey, with the 
edges glazed with a black enamel ; tinges borax light green. 

Composition. Silex 50 ; alumine 0.75 ; lime 9.75 ; mag- 
nesia 19.75; oxide of iron 11 ; oxide of chrome 3 ; of man- 
ganese 0.5 ; potash 0.5 ; water 5.0. — Laugier. 

Distinctive characters. Its colour will distingui^ it from 
hornblende and tremolite, both of which it very nearly resem- 
bles in form. Epidote is of a lighter, or yellowish green, and 
zeolite is greyish white. 

* From CalamuSf Latin, a reed, from the appearance of the crystal. 
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Is tremolite a common, or rare mineral ? — Whence comes the name- 
tremolite ? — ^What is the colour of actynolite ? How is it distinguished 
from tremolite and hornblende ? 
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Variety 1. bladed actynolite. 

External cJiaracters, Colour, deep green, oflen of various 
sbades in the game crystal ; occurs in long, slender, flat, four 
or six-sided crystals, with alternate sharp lateral edges, and 
often deeply striated ; summits commonly incomplete ; trans- 
lucent ; lustre shining ; brittle ; commonly occurs in talc, 

crystals crossing each other at various angles. 

Kg. 116. 



^C?l 



Fig. 116% A flat six-sided prism, the common form. 



Fig. 117. 



Fig. 117. The same with the lateral edges trun- 
cated. 



Variety 2. acicular actynolite. 

Bxlernal characters. Colour, lighter green than the bla- 
med ; occurs in capillary crystals, closely aggregated, and 
either parallel, intersecting, diverging, or radiating from a 
centre ; lustre glistening ; opake ; harsh to the touch ; brittle 
and inelastic. 

Variety 3* glassy actynolite. 
It diflers from the above variety, in possessing a vitreous, 
i w glagsy lustre. 

Variety 4. asbestifobm actynolite. 
External characters. Colour, greenish grey ; occurs in 
slender, somewhat elastic, fibrous crystals, closely aggregated ; 
lustre silky ; fibres parallel or diverging, and easily separable 
^y the fingers j very brittle. 

Distinctive characters. It resembles amianthus, but is easily 
^owQ from it, by its brittleness. ^ ^ 

Variety 5. massive actynolite. 

Eiiemal characters. Colour green, occurs in lamellar 
masses, composed of granular concretions ; structure foliated ; 
also disseminated .in other minerals. 

What are the crystalline forms of actynolite ?— What are the varieties 
of actynolite? 

14* 
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Actynolite is found in primitive rocks, as granite, mica slate, 
and in veins of talc. 

Localities, Tyrol, and St. Gothard, in long six-sided prisms. 
Norway, Saxony, Piedmont, England, Scotland, and most other 
countries. 

U. S. Bolton, Middlefield, Hawley, and Chelmsford, Mas. 
Windham, Vt. in compressed four-sided prisms, sometimes 
five inches long. — Hall. Brunswick, Maine, in all its varie- 
ties. — Cleaveland. Near New Haven, and also at Litchfield 
and Canton, Conn. Near Baltimore, Md. in all its varieties. 
Concord, Penn. in large masses. — Conrad., On ^e Island of 
New York, N. Y. Neay Philadelphia, Penn. 

Species 42. hypsbstAene. 

External characters. Colour, hlackish green^ or dark 
hrown ; occurs massive ; structure lamellar ; cleavage para}- 
iel to the sides, and shorter diagonals of a rhomhic prism ; 
lustre, when viewed in certain directions, greenish, in others, 
copper red, ^d strongly metallic ; opake or translucent on 
the edges ; powder, dark greenish grey ; yields to the knife 
slightly, scratches glass. 

Chemical characterSi Fusible on the sharp edges ; with 
borax, gives a dark green glass. 

Composition. Silex, 54.25 ; magnesia, 14.0 ; alumine 
2.25 ; lime 15 ; oxide of iron, 24.5 ; water 1. — Klaproth. 

Localities. Hypersthene was first found on ' the coast of 
Labrador, and hence has been called Labrador homhUnde. 
It occurs, forming a constituent of a rock, with Labrador fel- 
spar. It is also found in Greenland. 

U. S. On Brandywine creek, Penn. colour dark green ; 
lustre metallic. — Jessup. Hingham, Mass. with hornblende. 
Essex, N. Y. crystals two or three inches long, colour greyish 
brown. — Hall. 

Uses. It is sometimes cut and polished for ringstones, and 
broaches. — Cleaveland. 

Species 4^. metalloid al diallage. 
External characters. Colours, bottle, emerald, or olive 
green, metallic grey, brownish, or nearly white ; occurs mas- 
sive ; structure lamellar, sometimes curved ; lustre metallic ; 
opake ; colours suddenly appear and disappear as the speci- 
men is turned towards the light, in this respect resembling the 
Labrador felspar : sp. gr. about 3* 



Is actynolite a common mineral ?— What is the colour of hypersthene ? 
What is the use of hjrpersthene ? 



MINERALOGY. , 169 

Chemical characters. Fusible with difficulty into a blackish 

Composition, Silex 41 ; alumine 3 ; lime 1 ; magnesia 29 ; 
oxide of iron 14 ; water 10. — Drappier. 

It is commonly .found in serpentine. 

Localities. Tyrol, Saxony, Scotland, England. 

U. S. Near Haverstraw Bay, N. Y. — Schaefer. Middle- 
fidld, Mass. 

Species 44. oreen diallage. smasaodite. 

External characters. Colour, brilliant emerald green, or 
grass green ; occurs massive and disseminated ; structure fo- 
liated ; cleavage parallel to the sides and diagonals of a 
aiighdy rhombic prism ; opake or translucent ; lust/e of the 
laminsB, pearly or silky ; scratches carbonate of liine : sp. gr« 
about 3. 

Chemical characters. Fusible with difficulty into a grey, or 
greenish enamel. 

Composition. Silex 50 ; alumine 21 ; lime 13 ; magnesia 
3; with a little oxide of iron and chrome. — Vauquelin. 

It seldom or never occurs in distinct crystals. 

Localities. On the banks of the Lake of Geneva, in saus- 
write. Near Turin. Corsica and Switzerland. 

U. S. Crown Point, N. Y. — Gibbs. New. Haven, Conn, 
in serpentine. — Hall. 

Species 44. asbestos. 

There are several varieties of this mineral, which differ 
considerably in their external characters, kut they generally 
agree in possessing a fibrous structure, more or less a vegeta- 
Ue appearance, and in being infusible in a common fire. 

Variety 1. amianthus. 

External characters. Colours, white, yellowish, silver grey, 
greenish, and reddish ; occurs in long threads or plates, easily 
separable ; lustre silky ; somewhat unctuous to the touch ; 
soil, flexible, and elastic ; fibres usually straight, oflen resem- 
bling raw flax, and sometimes the finest silk. 

Chemical characters. . Becomes white, brittle, and opake, 
and then melts into a white enamel ; gives a diaphanous glass 
with borax. 

Composition. Silex 59 ; alumine 3 ; lime 6 ; magnesia 
29. — Chenevtx. 



What is the appearance of green diallage ?— Does it occur in crystal 
or not 7 — In what form is amianthus found 7 
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Distinctive character^. It resembles amianthoide, byssolite^ 
and common asbestos. The two first are fusible in a black 
enamel and tinge, borax green. Asbestos is inflexible ; the 
others are flexible. 

It is found in veins, in serpentine. 

Localities, Corsica, in great abundance. Savoy, fibres a . 
foot long. Pyrennees, Cornwall, dec. 

U. S. Hoboken, N. J. Staten Island, N. Y. it is uncom- 
monly beautiful. The fibres are sometimes more than two 
feet long. — Pierce and Torrey. New Haven, Conn, in ser- 
pentine ; also at New Milford. Some specimens are exceed- 
ingly soft and fine. Kellyvale, Ver. Afount Holly, Mass. 
very abundant. — Hall. 

Uses. It is said that the anciients preserved the ashes of 
their dead, by wrapping their bodies in cloth made of this sub- 
stance, before they were committed to the funeral pile. It 
was also used for incombustible wicks ; but is now considered 
chiefly as a curiosity. 

In Siberia it is said to te manufactured into various articles, 
as gloves, purses, dec. Incombustible paper has^ also been . 
made of it, and if it be a fact, that uUra-marine bluCy will *' stand 
proof by fire ;" as it was anciently advertised to do, we should 
have the materials for making incombustible records, an im- 
provement of great consequence to the world. • • 

Cloth is made by mixing the amianthus with flax, and spin- 
ning and weaving the mixture in the usual way, after which 
the flax is burned out, and the incombustible cloth remains. 
When such cloth requires cleaning, it may be thrown into a 
fire, and moderately heated for a few minutes. A strong heat 
would render it brittle. 

Variety 2. common asbestos. 

External characters. Colours, greenish grey, green, or 
yellowish grey ; occurs massive, composed of fibres of various 
lengths, either straight, curved, or radiating from a centre ; 
often appears nearly compact from the close aggregation of 
its fibres ; fracture splintery or fibrous ; fibres inflexible and 
inelastic ; translucent on the edges : lustre shining : sp. gr. 
from 2.54 to 3* 

Chemical characters. Easily fusible into a dark enamel. 

Composition. Silex 63.5 ; magnesia 16.0 ; lime 12.8 ; 
alumine 1.1 ; oxide of iron 6. — Bergman. 

■'"■'■• - ■■ ■ ■ — ■ i^i — ■ 

What are the iiaes of amianthus ? — ^What is said of i]ie<«ibiistiblc 
cloth and pkper ? 
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OuHnetive charaders. Its inelasticity will distiaguish it 
from amianthus, and its soilness, particularly in powder, from 
tremolite and actynolite. 

It is usually found in serpentine. 

Localities. Sweden, Hungary, Uralian mountains, dec. 

U. S. On the summit of the Green mountains, Vt. — HoUL 
New Castle county, Del. in abundance. On the Island of 
New York, N. Y. Also on the banks of the Hudson. Wash- 
iogtOD, and near New Haven, Conn. 

Variety 3. mountain cork. 
Extemcd qharaciers. Colours, grey, brown, yellowish 
brown, or pale yellow ; occurs in amorphous, or flattish pieces ; 
itructure fibrous, with the fibres interlacing each other in ev- 
6iy direction ; it is somewhat elastic, and so light ,as to swim 
in water. 

* Variety 4. lignifosm asbestos. 

External charactefs. Colours, brownish, or yellowish ; oc- 
curs massive, structure fibrous, oflen much resembling chips 
of wood ; it is hard, the fibres rigid, sometimes straight, but 
often interwoven, curved or radiated ; opake and dull : sp. gr. 
about 2. 

Chemical characters. Fusible with difficulty, into a black 
•lag. 

Localities, U. S. Mount Holly, Ver. Newlin township ^ 
Pennsylvania. 

Variety 5. mountain leather. 

External characters. Colours, brown, reddish white, or 
rwldish ; occurs in flat layers composed of fibres, straight, or 
curved ; opake ; layers sometimes separable ; has more or 
less the aspect of leather. 

Locality, Washington, Conn. 

Variety 5. mountain paper. 

External characters. Colour, white ; lustre silky, or pearly ; 
wparable into thin layers, having the aspect of paper, 
Locality. Washington, Conn. 

^ Species 46. sapphire. 

External characters. Colours, blue, red, violet, yellow, 

green, and chatoyant ; also limpid ; occurs xsrystallized, and 

i^ rolled pebbles and angular fragments ; primary form the 

rhomb ; secondary forms the regular six-sided prism, often 

How is common asbestos distinguished from amianthus ? — ^What ai 
the varieties of common asbestos ?— What are the colou/a of the ea 
phire ? What are tho forms of its crystals 7 
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truncated, and ihe double aix.aided pyramid, 
also modified by truncattoD; transparent or translucent; hard- 
ness only inferior to that of tlie diamond ; fracture concboidaJ : 
cleavage indistinct : sp. gr. aboul 4. 
Fig. 118. 

Fig. 118. A double six-sided pjTamid. 



A short sis -sided priam, with the solid angles allemately 
truncated, is also a common form. 

Chemical characters. Infusible alone, but loses its colour. 
With boras slowly dissolves into a colourless glass. 

Compontum. Alumine 98..^ ; lime 0,5 ; oxide of iron 1. 
— Klaprolh. 

The varieties of sapphire depend on its different colours. 
Variety 1. blub sappuihk. (Oriental Sapphire.) 

External characters. Colour, azure, or indigo blue ; traM- 
lucent, or transparent. 

The colour of this variety often dilferB in the same speci- 
men, some parts being deep blue, whila others are nearly 
colourless. 

Variety 2. ked sapphire. (Oriental Ruby.) 

External cluiractera. Colour, blood red, passing into aurora, 
or rose red ; cleavage more distinct (ban in the blue variety ; 
■omelimee chatoyant, translucent or transparent. 
Variety 3. abtebiatkd sapphire. 

External characters. Colours, reddish, or violet. When 
cut in a certain manner, it aiiowa a silvery star, of six rays. 

The term oriental, merely signifies that the slone comes 
from the east, and as most of Ihe gems come from the eaatern 
quarter of the globe, dealers in these ariicles often attach this 
epilhct to the name of the slone, in order to raise its value. 

In addiuon to (he above varieties, lapidaries make the fol- 
lowing diaiinclions. The violet sapphire, is called Oriental 
Amethyst, the yellow sapphire. Oriental Topaz. Green e^- 
phire. Oriental Emerald. 

Whit are the variatisB of »»pphire ? — What is the oompositionof the 
■■pphiieT — What doei the term orienlnl, signify, tu applied ta the 
Mpphiie T 
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Sapphires are found in alluvial earths, and in the sand of 
mers, generally at the foot of primi^ve mountains. Their 
matrix is primitive rock, as granite and gneiss, though it has 
seldom been found in its native situation. 

Localities. The finest are found in Pegu, on the Island of 
Ceylon, and in the kingdom of Ava, in the East Indies. It 
oecars also in Bohemia, France, Switzerland, and Portugal. 

The sapphire is oflen mentioned in Scripture, and was' the 
fifth stone in order, on the high priest's pectoral, or breast- 
plate of judgment, having the name of Simeon inscribed 
upon it. 

Pliny says, that the best sapphires come from Media : per- 
haps from Mount Sephar, mentioned by Moses. Calmet says, 
that ShapMr in Hebrew, which he translates sapphire, signifies 
l>eauty, and that the orientals had an extraordinhry esteem 
for this stone. Those who wore it about them thought it to 
be the occasion of their happiness and good fortune. 

Uses, The sapphire is ranked among the most valuable of 
gems. It yields in hardness only to the diamond, and is em- 
ployed in the finest kind of jewelry. It is also employed for 
jewelling the pivot holes of chronometers, and other astrono- 
inical instruments. 

No ancient engravings exist on this stone, probably because 
u| Its hardness is such, as to resist, like the diamohd, the ancient 
oeans of engraving gems. 

Since diamond dvtst has been used for cutting hard stones, 
the sapphire has been employed by a few artists. Caldore 
engraved a portrait of Henry IV. of France, on a sapphire, 
^ich was in the cabinet of the Duke of Orleans, and one or 
^0 German artists have tried their skill upon it. 

The red variety is most esteemed under the name of orien- 

The price of the oriental ruby is estimated by carats, after 
the manner of estimating the diBmoad.-^SeekJDiamond.) 

A perfect ruby, above three and a half carats or fourteen 
^ins, is more valuable than a diamond of the same weight. 
If the weight be one carat, it is worth ten guiheas, two carats 
forty guineas, three carats, one hundred and fifly guineas, six 
carats, above one thousand guineas. It is said, that in the 
throne of the Great Mogul, there are one hundred and eight 
<^'ental rubies, weighing from one hundred to two hundred 
carats each. 

Where are the finest sapphires found ?— In what situations are these 
itonee found ?— How is the value of the sapphire estimated ? 
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A blue sapphire of good quality, weighing ten cants, ii 
worth fifly guineas, one of twenty carats, is worth two faop' 
dred guineas. 

Among the crown jewels of France is a ruby weighing one 
hundred and sixty-six carats. At ten guineas the carat, this 
would be worth two hundred seventy-five thousand, five hiiB-: 
dred and sixty guineas. It is said that the lapidaries exptm ^ 
the light-blue varieties to a certain degree of heat, when ihxj 
become white, and are worn instead of the diamond. 

The sapphire is cut with diamond dust, and polished with 
emery. 

Species 47. corundum. 

External characters. Colours, greenish, greyish green, 
reddish, yellowish, bluish, brown, or white ; occurs in ax- 
sided crystals, in rolled pieces, also granular and amorphoos ; 
structure foliated ; cleaves into rhomboidal fragments ; lustre 
shining ; translucent or opake : sp. gr. nearly 4 ; ' hardness 
nearly equal to that of sapphire. 

Chemical characters. Infusible.. Fusible by the compound 
blowpipe. — SiUiman. 

Composition. Alumine 85.5 ; silex 7 ; oxide of iron 14.-- ' 
Chenevix. 

Distinctive characters. The extreme hardness of this mine- 
ral, will distinguish it from all others which it resembles. 

Localities. India, in the kingdom of Ava, on the coast of 
Malabar. At Bengal, in China, Thibet, d^c. It is accompi- 
nied with garnet, fibrolite, zircon and magnetic iron. 

That of China and Ava is brown, or greenish, and some* 
times nearly black. That of the Camatic is blue, or reddish 
purple. That of Thibet is reddish brown, often coated with ; 
steatite. 

The variety which comes from China was formerly called 
adamantine spar. 

U. S. Laurens District, S. C. a six-sided prism has bees 
found. Litchfield, Conn, in cyanite. It is greyish blue, and f 
occurs massive and in six-sided prisms. — Brace. ' \ 

» Uses. It is employed like emery, for the polishing of hard ? 
stones and metals. ! 

Variety 1. emery. 

External characters. Colours, blackish or bluish grey, 
powder brownish, black ; occurs massive ; structure finely ; 
granular ; fracture uneven, or splintery ; opake ; lustre a 

What is the colour of cdrupdum ? — In what form does it occur ? 
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ttle glistening, or somewhat metallic ; hardness equal to co- 
indum ; conducts electricity : sp. gr. 4. 

Composiium, Its constituents are the same as those of co- 
mdum. 

Localities. Saxony, in steatite. Naxos, in the Archipela- 
go, where it is found in abundance, in fragments, or rolled 
ieces at the foot of a primitive mountain. Italy, Spain, East 
ndies, and Ireland. 

The emery of commerce, is chiefly from Naxos. 

Uses, It is employed almost universally in cutting and po- 
ishing stones, steel, &c. For this purpose it is reduced to 
lowder in a steel mill. 

Even the sapphire and oriental ruby, the hardest substances, 
text to the diamond, yield to emery when placed on the lapi- 
laiy's wheel. 

Species 48. diaspore.* 

ExtemaJ characters. Colour, greenish grey ; occurs mas- 
ive, consisting of laminae slightly curved, and easily separa- 
ed ; occurs also in cellular masses, consisting of slender crys- 
ols ; lustre pearly ; translucent in thin laminae ; alto, thongh 
arely, in separate crystals, inform of a doubly oblique prism : 
ip. gr. 3.43. 

Chemical characters. In the flame of a candle, it crackles, 
md is dispersed into minute fragments, or spangles. It is in- 
iisible alone ; with borax melts into a colourleiss glass. 

Composition, Alumine 80 ; water 17 ; iron 3. — Vauqudin* 

Nothing is known of its geological situation. 

When heated in a retort, it decrepitates violently, and splits 
ato small white brilliant scales.— -jPAi^tjw. 

Species 49. turquoise. 

External characters. Colour, bluish green, passing into 
ky blue, and apple green ; occurs in reniform masses, from 
he size of a nut to that of a goose's egg ; opake ; powder 
rhite ; lustre waxy, or dull ; fracture conchoidal ; not so hard 
IS quartz ; decomposes on the outside, when it resembles por- 
celain clay : sp. gr. about 3* 

Chemical characters. Infusible alone ; with liorax melts 

Qto a limpid glass. Suffers no change with acida. 

* 

* From the Gre.ek, in allusion to its being dispersed lif heat. 



Of what species is emery a variety ?— What is the eolonr of targnoise 1 
1 what form does it occur ? \^ - • 

16 



i 



IM INTROMKTKHf TO 

ClampoMon. Alumine 78 ; water 18 ; oi 
oxide of iron 4. — Johns, 

Localities, > Persia and Turkey, in aUurial soib. 

A kind oif turquoise, which for distinction is called ocddmid 
turquoise^ is found near the town of Simore, in Lower Langue- 
doc. This is supposed to consist of horns, or teeth of animiby 
penetrated and coloured by oxide, or carbonate of copper. 
This variety consists chiefly of phosphate of linoe. 

Uses. The oriental turquoise receives a fine polish, and 
is much esteemed for ring stones, bracelets, watch ornaments, 
&c. It is greatly esteemed by the Persians, who work it into 
handles for sabres, 6lc, 

The ancients, especially the Egjrptians, held this stone in 
great estimation. Some fine engravings were executed on it* 
but it was considered much too soft for this purpose. 

This stone is so nearly imitated by the French lapidaries tt 
to make it difficult to discover the difference. 

Species 50. oibbsite.* — Torrey. 

External characters. Colours, greenish, yellowish, or 
greyish white ; occurs in irregular stalactical masses, witht 
knobby surface, from one to diree inches in length, and an 
inch in diameter ; presenting an aggregation of elongated 
tuberose masses, somewhat resembling those of prehnite; 
structure fibrous, radiating from the centre ; translucent on 
the edges ; easily reduced to powder ; harder than calcare- 
ous spar : sp. gr. 2.40. 

Chemical characters. Infusible, but whitens. Does iMt 
effervesce with acids. 

Composition. Alumine 64.8 ; water 34.7. — Tbmey. 

This is a new mineral. 

LoccHUies. U. S. Richmond, Mass. in a neglected mine 
of brown haematite, where it was first discovered by Dr. Em- 
mons. Also at Pittsfield, Mass. 

Species 51. fibrolite.'I' 
External characters. Colours, white, or greyish white; 
occurs in minute fibres, closely united, and crossing each other 
in various directions ; harder than quartz ; form indetermi- 
nate ; electric by friction : sp. gr. 3.2. 

* In honour of Col. Gibbs. 
t Because it occurs in fibres. 

What is the use of turquoise ? — ^What is the colour and what the form 
of Gibbsite ? — ^Where was Gibbsite first discovered ? 
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Chemical eharaders. Infusible. Emits a phosphoric light, 
when two pieces are rubbed together. 

Composition, Alumine 58.25 ; silex 38 ; iron 0.75. — 
Ckenevix. 

Localities, It is found with corundum in the Camatic and 
China. It i» a rare mineral. 

U. S. Cummington, Mass. — NuttaU. Saybrook, Conn. — 
NiatalL 

Species 52. finite. 

External characters. Colours, brown, blackish brown, or 
grey ; occurs in crystals only ; form the regular six-sided 
prism, variously modified by truncation ; sometimes four of 
its sides are extended, while the others are diminished, giving 
it the aspect of a four-sided prism with bevelled edges ; some- 
times it is truncated so as to appear as a twelve-sided prism ; 
structure foliated ; lustre glistening, sometimes slightly metal- 
fic ; fracture splintery ; powder unctuous; odour argillaceous ; 
opake or translucent on the edges : sp. gr. 2.98 ; yields to 
^ knife. 

Fig. 119. 




Fig 119. A twelve-sided prism ; or a six-sided 
prism so truncated as to give twelve faces. 

Chemical characters. Infusible, but becomes glazed on the 
edges. 

Composition, Alumine 63.75 ; silex 25.9 ; oxide of iron 
^Ib-^Klaproth, 

Distinctive characters. The form of its crystals, which often 
appear round, will distinguish it from mbst other minerals. 
Some specimens have the aspect of mica. It is softer than 
Bcapolite or cyanite. 

Localities, Saxony, in a mine called Piniy whence its 
luune. France, Savoy, Cornwall, &c. 

U. S. Haddam, Conn, in a micaceous rock, crystals seve- 
ral inches long. — SiUiman, Bellows' Falls, N. H. in cylin- 
drical crystals. — Hall, Lancaster, Mass. in six-sided prisms. 

«' What is the appearance of pinite ?— What is its composition ? 
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Species 54. staurotide. 

External characters. Colour, reddish brown ; occurs crys- 
Kxed, in six-sided prisms, terminated by dihedral silnmuts^ 
bn variously modified by truncation ; crystals often cross, 
ffltersect each other ; lustre, sometimes shining, with, a 
looth surface, and sometimes rough and dull ; scratches 
urtz ; opake or translucent. 

g. 121. 



Fig. 121. A single six-sided prism, the common 
form. 



Fig. 122. 




Fig. 122. Two six-sided prisms united 
in the form of a cross. This is not an un- 
common form. 



Jhemical characters. Infusible alone ; dissolves slowly with 
ax, giving it a greenish tinge. 

Composition. Alumine 52.25 ; silex 27 ; oxide of iron 
50 ; oxide of manganese 0.25 — Vauquelin. 
Tistinctive characters. Its colour resembles the garnet, 
its form and infusibillty will distinguish them, "ntanite 
a metallic lustre and a different form, and pinite differs 
n it in form and colour. 

itaurotide is found most frequently in mica-slate, and some- 
BS in granite, and gneiss. ^ ' 

localities. U. S. Bolton, Litchfield, Harwinton, and 
Idam, Conn. Near Baltimore, Md. Shefiield, Northfield, 
nmington, and Middlefield, Mass. Chester and Putney, 
'. Near the city of New York, N. Y. Winthrop, Sidney, 
is, and Hallowell, Maine. 

Species 55. autokolite. 

External characters. Colours, dark bluish green, or bhick- 
^reen ; occurs in octohedrons, or hexahedrons, variously 

hat is the colour of stanrotide ?— Under what fonn doea ita eryiials 
r ?— -What minerals does it resen&le 7 
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modified by truncation ; &ces of the cryn&ls o&ea u 
■ometimes mackled ; cleavage ^parallel to bU its plai 
scratches gloss i liutre ahioing aod resinous ; opake, or trans- 
lucent on the edges : sp, gr, 4.26 to 4,69. 

Chemical characters. Infusible alone ; in powder, w^ iio- 
tax givea a graenish gloss. 

ComposUitm. Alumine 42 ; silex 4 ; oxide of zinc 29 ; 
oxide of iron 5 ; sulphur 17. — VauqueUn. 

Distinctive characters. It is heavier and not so hard as 
spinelle nifay, and pleonaste ; garnet ia fuioble. 

Loctdiiies. Fahliln, in Sweden, in a talcose rock. 

U. S. Franklin Iron Works, N. 3.—PhilUp». 
Species 66. topaz. 

External characters. Prevailing colour, wine yellow, of 
yarious tints, also bluish, greenish, lilac, and white ; occun ^ 
crystallized, in rolled pieces, and massive ; form, a sit, eight, 
or ten-sided prism, with various and dissimilar terminations; 
structure lamellar ; cleavage parallel to the sides of a right '' 
rhombic prbm ; o^n electric by heal ; fracture small coo- !° 
cboidal ; lustre vitreous ; scratches quaitz ; tnutslucent, or * 
neariy limpid : sp. gr. 3.6. ^ 

Fig. 133. 



ig- 123- An eight-sided prL 
four unequal planes. 



I, terminated by 



Fig- 124, 



--„- The. same with the solid uiglea re- 
placed by truncation. 



Chemical characters. Infusible, but after long heating be- 
jomes opake ; with borax melU into a limpid glass. 

ComposUion. (Yellow Brazihan.) Alumine 47.5 ; nlex 
44.5 ; fluoric acid 7 ; oxide of iro« 0.6. — Klaproth. 

In the composition of this species, there is a eonsidenble 

iuonMabt 
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Digtinctwe charaders. It is harder than citrine, which is 
infusible with borax. The greenish Siberian topaz becomes 
electric by heat, and not by rubbing. The emerald and beryl 
are not electric at alL From coloured glass, which is often 
sold for real topaz, it may be distinguished by a fine file, which 
will scratch the paste, but not the topaz. 
Topaz belongs to primitive rocks. ^ 

Localities. Siberia, Saxony, Bohemia, Brazil, Savoy. 
Cornwall, £ng. and Aberdeenshire, Scotland. 

U. S. Huntington, Conn. Colour, honey yellow ; struc- 
ture foliated. One crystal from this locality weighed 1^ lbs. 
and a fragment of another 2 lbs. 1 oz. — Hitchcock, Goshen, 
Mass. This locality was discovered by the Rev. Mr. Hitch- 
cock. It exactly resembles the limpid topaz of Rio Janeiro. 
The largest crystal of topaz, probably ever in Europe, 
weighs 7 ounces, and was found in Aberdeenshire. — Jameson. 
The topaz was known to Moses. But whether it was the 
same which we call by that name may admit of doubts. The 
ancient topaz was of a green colour. Pliny says it was first 
found by king Juba, but whether he means the same stone 
with that mentioned by Moses, is also uncertain. 

The topaz was the second of the first row in the Jewish 
pontifical breast-plate, with the name of Simeon inscribed 
' on it. 

Uses, The yellow variety is chiefly employed in jewelry, 
^d when of an equal colour, and widiout flaws, it is consider- 
ably esteemed, though much too common to be highly valued 
by the lapidaries. 

The ancients engraved on the topaz, of which a few exam- 
ples still remain. In the imperial library at Paris, there is a 
beautiful intaglio on this gem, representing an Indian Bacchus. 
The cabinet of the emperor of Russia also contains several 
portraits of emperors, and empresses, on the same stone. 

The topaz is polished on a copper wheel with tripoli and 
spirits of wine. 

Variety 1. pyrophysalite. 

External characters. Colours, greenish white, or pale bluish 
green; occurs in small roundish masses, and in crystals; 
translucent or opake ; structure lamellar in one direction ; 
fiacture uneven or conchoidal ; lustre glimmering ; not so 
hard as quartz : sp. gr. 3.4. 

Whece has topaz been found in this country ?— Was topaz known to 
dM ancients ? 

1 
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Chemical characters. It mtumesces, and gives out a green- 
ish phosphoric hAL^^PhiUqn, ^ . 

Composition. It is composed of nearly the same ingredi<* 
^nts as topaz. 

LocaUttes. Fahlun and Finho, in Sweden. 

V. S. Goshen, Mass. 

Species 57. pycnitb. 

External characters. Colour, dull yellowish, or reddish 
white ; occurs in long six-sided prisms, longitudinally striated; 
crystals closely aggregated laterally ; possesses no regular 
structure ; full of transverse rents ; lustre shining ; scratches 
quartz ; translucent ; brittle ; electric by heat : sp. gr. 3.5. 

Chemical characters. Infusible alone; with borax slowly 
dissolves into a limpid glass. 

Composition. Aluniine 60 ; silex 30 ^ lime 2 ; fluoric acid 
6; water 1. — Vauquelin. 

Localities. Altenberg, in Saxony. Bavaria, Bohemia, 
Norway, Siberia, &c. 

U. S. Chester, Mass. 

Species 58. chbysobebyl.* 

Extenud characters. Colour green, with a yellowish or 
brownish tinge, sometimes reflects a whitish light, which ap. 
pears to come from the interior of the crystal ; occurs mas* 
siye, crystallized, and in rolled pieces ; form, a short^ broad, 
four or six-sided prism, or table, terminated by four or six- 
sided summits ; translucent, or nearly transparent ; structure 
foliated ; lustre shining ; electric by friction ; scratches topaz : 
sp. gr. 3.8. 
Fig. 125. 




Fig. 125. A broad, short, four-sided prism, or 
table. 




Fig. 126. 




U^ \A Fig. 126. A flat six-sided prism, so truncated as to 
appear as an eight-sided prism terminated by six-sided 
IJUl pyramids. 

* A superior kind of beryl. 

What if B«id of pycnite ? — ^What is the colour and form of chrysoberFi ? 
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Ckemieal charmcten. Infbable alone ; with bonz, in mall 

Mitieles melts into a yellowish green transfwrent glass, which 

Becomes colourless on cooling. ^ 

CompasiHon* Aliimine 71.5 ; silex 18 ; lime 6 ; oxide of 

iron 1.5. — KlaproA. 

Dittinctive charaden. The beryl is infusible with borax ; 
the emerald with borax melts into a colourless glass. Its 
great hardness being next to that of sapphire, will distingmrii 
it fiom most minerals. 

Loaditiesm .Ceylon and Brazil, where it is found in alluYial 
soils with the topaz, ruby, and sapphire. 

U. S. Haddam, Conn, where it occurs chiefly in tabular 
crystals, of a yellowish green colour, embedded in granite 
with garnet, beryl, and talc. 

Use. It is sometimes cut and polished for jewelry. It 
takes a high polish, but its colour is seldom of that rich and 
pleasant green exhibited by the emerald. 

Species 58. sfhtelle. 

External characters. Colour, red, often with tints of violet, 
yellow, or crimson, also dark brown, or black ; occurs in 
round and angular grains, and crystallized in octohedrons, 
variously modified ; translucent, transparent, or nearly opake ; 
structure lamellar ; fracture conchoidal ; lustre vitreous ; 
scratches quartz : sp. gr. 3-7. 

Fig. 127. 



Fig. 127. The regular octohedron. 




Fig. 128. The same with edges truncated. 



Chemical characters. Infusible, and retains its colour, even 

when melted by the compound blow pipe. 

Campasition. Alumine 84.47; magnesia 8.78; chromic 

acid 6.18. — Vauquelin, 
t ^^____^ 

How is chrysoberyl known from beryl, emerald, and other minerals * 
— l^ere has this mineral been fouid in this coimtnr 7 — ^What is the 
eolour and what the crystalline forms of spinelle 7 — ^What is its compo- 
sitfon? 



174 INTRODUCTION TO 

Hie colour is probably owing to the cl^mic acid. 

Distinctive characters. It resembles the precious garnet^ . 
but (jie garnet is fusible ; it also resembles some varieties of 
the zircon, but these lose their colour by heat. The red 
sapphire is harder and of a more lively red than spinelle. It 
may resemble octohedral iron, but this is magnetic. 

It is found with sapphire and zircon, in the sand of rivers. 
Its geological situation is little known. 

. The scarlet coloured is termed spinelle ruhy ; the rose red, 
the halas ruby ; the orange red, ruhicellej and the violet co- 
loured, almandine ruby, — PhiUips, 

Localities. Ceylon, Mysore, and Pegu. 

U. S. Boxborough, Mass. colours, bluish grey, and dark 
green. — Robinson. Warwick, N. Y. At this locality, Dr. 
Fowler, of Franklin, has discovered red and black spinelles of 
enormous and unprecedented sizes. The red is of various 
shades, inclining to brown, and the largest crystals, (octohe- 
drons,) are nearly 4 inches in circumference. The black 
crystals are still larger ; the largest measures 16 inches around 
the base, and many others give a base of 4 and 8 inches. 

Both kinds are embedded in pink carbonate of lime, asso- 
ciated with crystals of serpentine. — SiUiman^s Journal. 

Variety 1. fleonaste. 

External cJiaracters. Colour, dark blue, or greenish black ; 
occurs in octohedral crystals, and in rounded grains ; struc- ' 
ture indistinctly foliated ; cross fracture conchoidal ; scratches ji 
quartz ; feebly translucent ; transmits, in thin pieces, a dark, 
bluish, or greenish light : sp. gr. 3*8. 

Chemical cJiaracters. Suffers no change alone ; with borax 
melts into a dark green glass. 

Composition, Alumine 72.25 ; silex 5.48 ; magnesia 14. 
63 ; oxide of iron 4.26. — Berzelius. 

Distinctive characters. It is not so hard as spinelle. 

Localities. Ceylon, in alluvial soils. Vesuvius and Sonuna, 
in the cavities of volcanic rocks. 

Species 59. iolite.* 

External cJiaracters. Colour, violet blue, or purple, some- 
times with a tinge of black ; by transmitted light, in one di- 
rection, brownish yellow, in another, indigo blue ; occurs 
massive, and in regular six and twelve-sided prisms ; clea- 

* From the Greek, a violet, or purple stone. 



Does it occur in this country ? — ^What does the name iolite signify ? f 
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TBge paraDel to the rides of a six-rided prism ; lustre, shining 
vitreous ; fracture imperfectly conchoidaly or uneven ; trans- 
Incent or opake ; structure foliated ; scratches glass, and 
aometimes quartz : sp. gr. 2.56. 

Chemical characters. Fusible on the edges ; with borax 
dissolves slowly into a diaphanous glass. 

Composition, Silex42.6; alumine 34.4 ; lime 1.7; mag. 
nesia 5.8; oxide of iron 1.5; oxide of manganese 1.7. — 
Chnelin, 

liocdliiies. Cape de Gatte and Grenada, in Spain, in a blue 
clay. Tunaberg, in Sweden, with pyritous copper. Green, 
land, embedded in quartz, or felspar. Siberia and Ceylon, in 
rolled masses. 

Variety 1. peliom.* 

External characters. Colour, blue ; occurs in six-sided 
crystals, truncated on the angles ; fracture conchoidal ; re- 
sembles the iolite in every respect except in colour. 

Locality. Bodemnais, in Bavaria, in grey granite. 

Variety 2. STEiNHEiLixE.f 

External characters. Colour, light blue, sometimes with a 
tinge of red ; rarely colourless ; translucent ; occurs amor- 
phous ; lustre shining ; fracture conchoidal : sp. gr. 2.69. 

Composition. Silex 49.95; alumine 32.28 ; magnesia 10. 
45 ; oxide of iron 5. — Von Bonsdorff. 

Locality. Finbo, in Finland, mixed with pyrites. 

Species 60. lazulite. azurite. 

External characters. Colour, fine azure blue ; occurs in 
crystals ; form, the oblique four-sided prism, and the six-rided 
prion ; also, and more commonly, in grains and small masses 
of the size of a hazlenut ; structure foliated ; translucent ; 
scratches glass ; lustre vitreous and shining ; brittle. 

Chemical characters. Infusible alone ; with borax forms a 
yeUowish gla88. 

Composition. Alumine 66 ; silex 10 ; lime 2 ; magneria 18 ; 
oxide of iron 2.5. — Tromsdorf. 

Distinctive characters. It resembles lapis lazuli and the 
azure carbonate of copper. But the lazulite is never impreg- 
nated with iron p3nrites, and the lapis rarely occurs in crystals. 

* Signifying blue colour, 
t After Count Steinheil. 



Where is iolite found 7— What are the varieties of iolite 7— What is 
the colour of lazulite 7— How is lazulite distinguished from lapis lazuli, 
and azure carbonate of copper 7 
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The carbonate of copper is heavier, blackens under die blow 
pipe, and tinges borax green. 

The lazulite does not afford the uUriMnarine. 

Localities, Stiria, in quartz, and Saltzburg, in clay stele* 

I ^Species 61, chbysolite. 

External characters. Colours, green, yellowish green, and 
brownish green ; occurs in angular rounded crystalline grams; 
primary form, a right prism, with rectangular bases ; secon- 
dary form, eight, ten, or twelve-sided prisms, with truncated 
pyramidal terminations ; the number of terminal faces vaxies 
from six to ten ; sometimes the termioation is wedge-shaped, 
with truncated edges ; fracture conchoidal ; lustre, splendent * 
and vitreous ; translucent or transparent ; crystals often com- 
pressed with the broad lateral planes striated ; scratches glass : 
sp. gr. 3.4. 

Fig. 129. 




Fig. 129. A ten-sided prism, with two broad fa^ ' 
ces, terminated by two principal planes, cone- : 
spending with the lateral planes. y^ 

Chemical characters. Infusible alone, but turns brown ; 
fusible with borax into a greenish transparent glass. 

Composition. Magnesia, 50.5 ; silex 38 ; oxide of iron 9. 
5. — Vauqudin, 

Localities, Hungary, in serpentine. In the isle of Bour- 
bon, among volcanic products. 

The chrysolite of commerce comes from the Levant. 

The chrysolite was the tenth stone in the Jewish high priest's 
pectoral, bearing the name of Zehulon, 

The Hebrew word commonly translated chrysolite, has also 
been rendered carbuncle and heryl, — Calmet, 

Uses, Chrysolite is sometimes employed in jewelry, but is 
little esteemed on account of its softness. 

Variety 1. olivine.* 
External characters. Colour, olive green ; occurs in masses 
of various sizes, from grains to many pounds in weight ; 
translucent; lustre shining, oflen metallic and irridescent 

* From its colour. 

known 
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What is the prevviiling colour of chrysolite ?— Was this stone 
the ancients ? — ^What is olivine f 
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fiem decompoatio^ ; fracture small conchoidal; gtructure 
aomewhat foliated ; brittle : sp. gr. about 3.24. 

Chemicid charaders. Becomes brown, but does not melt ; 
widi borax fuses slowly into a yellowish green, translucent 
l^ass. Loses its colour in nitric acid. 

CompasiUion. Silex 50 ; magnesia 38.5 ^ lime 0.25 ; oxide 
of iron 12. — Kkeproth. 

Distineiive characters. Its metallic lustre, foliated struc- 
ture, and deeper coloured glass when melted with borax will 
•diatiiiguish it from chrysolite, and its localities from the other 
minerals which it resembles. 

Loc€ilities, Bohemia, in basalt. Isle of Bourbon, in lava, 
and in most volcanic products. It is also occasionally found 
jDi trap and greenstone porphyry. 

Olivine is said also to have been found by professor Pallas, 
in the meteoric iron of Siberia. 

Species 62. brucite.* — Cribbs. 

External characters. Colour, wine or amber yellow, or 
yellowish brown ; occurs in grains and crystalline masses ; 
plso in four-sided prisms, with rhombic bases ; lustre a" little 
yearly ; structure not apparent, or indistinctly foliated in one 
wection ; crystals generally imperfect, sometimes terminated 
irith dihedral summits ; fracture uneven ; hardness equal to 
that of felspar ; translucent : sp. gr. 8 .2. 

Chemical cTiaracters, Infusible alone, but becomes white ; 
"With borax fuses slowly into a transparent globule, tinged with 
iron. 

Composition, (From Pargas.) Magnesia 54 ; silex 38 ; 
oxide of iron 5.1 ; alumine 1.5 ; potash 0.86 ; manganese a 
trace. — />' Ohsson, 

' (That of Sparta.) Magnesia 54.000 ; silex 82.666 ; fluoric 
acid 4.086 ; potash 2.108 ; peroxide of iron 2.333 ; water 
1.000. — Seybert, 
Localities, Sudermannland, in Sweden. 

[J. S. Sparta, N. J. in foliated limestone, where it was dis- 
sovered by Dr. Langstafll Warwick, Orange county, N. Y. 

Species 63. hydrate of magnesia. 

External characters. Colour, white, oflen tinged with 

• In honor of Prof. Bruce, of New- York. 



Where is olivme found ?— What is the colour of brucite ?— Whence 
loes this mi|i9ral derive its n|ime ? — ^Where is brucite, found in this 
Boontry 7 C 
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S«en; occurs ia platei, or thin pieces; slru c tur e felistsd 
e folia often radiating from a centre ; lustre shiniii 
pearly ; somewhat elastic ; translucent, in thin ]dates 
parent ; soft ; yields to the nail ; adheres sBghtly to 
tongue ; dissolves entirely, without effervescence in acids : 

gr. 2.13. 

Composition, Magnesia 70; water 30. — Bruee. ' : 
Localities, U. S. Hoboken, N. Y. in veins^. frooi' a 
lines, to two inches in thickness, in serpentine. AkcinUi 
one of Shetland Islands, traversing serpentine in all 
tions. 

Species 64. sebprntiivb.* 

External characters. Colours, green, yellowish^ b; 
or blackish green ; also, reddish and greyish ; colours 
run into spots, stripes, or veins ; occurs massive, and 
rarely in rhombic cr}'stals ; fracture splintery, uneveoi 
conchoidal ; translucent or opake ; receives a high pdii 
unctuous to the touch ; yields to the knife : sp. gr. 2 jh > 

Serpentine, in rhomboidal crystals, has been discoiisisd 
Samuel Fowler, M. D. in Warwick, Oranse counly^l^JT. 
occurs in crystalline carbonate of lime, with spinme^ 
and brucite. — SiMiman^s Journal, 

Warwick is probably one of the richest mineral 1 
in this, or any other country. 

Chemical characters. Infusible alone, but turns white ; 
borax slowly dissolves with bubbling into a transparent 
ish glass. 

Variety 1. pbbciovs sebpbntinb. 

External characters. Colours, green, yellowish, or Mac 
green, or brown, often clouded ; occurs massive ; 
conchoidal ; translucent ; fragments sharp edged ; lustre glim-' 
mering ; unctuous to the touch ; yields to the knife ; i 
compact : sp. gr. 2.2. 

Composition, Silex 32 ; magesia 37.24 ; alumine 0.5 ; h 
10.2 ; oxide of iron 6 ; water 14. — Hisinger, 

Distinctive characters. It is softer and more easily broken 
than nephrite, or jade, which it most resembles. 

It is found in masses and beds in primitive limestone, gneifl, 
and mica slate. 

* From its resemblance to the skin of a serpent. 



What is the composition of hydrate of magnesia ? — ^What are the eo^ 
lours of serpentine ? — Does it ever occvit, in crystals ?— What mintiali 
does precious serpentine most resemble T 
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LiHudUies. Sweden, Bohemia, Saxony, Cornwall. In Italy 
it is intermixed with limestone, forming the verd antique. 

U. S. Milford, Conn. It is embedded- in prim^tiYe lime- 
iMbne, in irregular masses commonly enveloped in amianthus, 
and containing chromate of iron. Its colour is a rich green, 
and it receives a high polish. Near Newburyport, Mass. 
The precious serpentine of this place is often extremely beau- 
tiful, and perfectly resembles that of Kevens, in Cornwall. — 
Dewey. Phillipstown, N. Y. associated with white augite.— * 
Barrp. 

Variety 2. common serpentine. 

P'^xtemal cliaracters. Colours, green, yellowish green, 
kish green, brown, bluish grey, or reddish ; colours va- 
riously intermixed, or running in stripes or veins ; opake or 
feebly translucent on the edges ; occurs massive ; fracture 
noeven, or splintery ; harder than precious serpentine ; scarcely 
yielding to the knife ; often gives out the odour Of clay, when 
breathed on : sp. gr. 2.5. 

Composition. Magnesia 44 ; silex 44 ; alumine 2 ; oxide of 
iron 7.3 ; oxide of manganese 1.5 ; oxide of chrome 2. — Vau- 
quelin. 

It is found in primitive mountains, and according to Wer- 
ner, in more recent formations overla3dng the older primitive 
rocks. 

It occurs Vith, and commonly embraces the precious ser- 
pentine. 

Localities, Portsoy, in Scotland. Shetland Isles, Hebri- 
des, Cornwall, ^c. 

U. S. Bare Hills, near Baltimore, Md. West Chester, and 
Montgomery county, Penn. Hoboken and Compton Plains, 
N. J. Rye, N. Y. Newport, R. I. Grafton, Ver. 

At mount Rosot serpentine is found at an elevation of from 
7 to 9,000 feet. 

The whole front of the Alps which looks towards Italy, 
every where affords serpentine. 

France, has some mountains of this mineral, particularly in 
Limousin. 

The finest serpentine is said to occur near Grenada, in 
Spain, superb columns of which decorate the churches, and 
palaces of Madrid. 

The mountain, called Red Horn, near Mount Rosa, is ele- 

In what city are colunmB of serpentine to be seen ? I 
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vated upwards of 7,000 feet, and is composed of compact sef' 
pentine, divided into irregular masses of immense size. 

The serpentine of Bareith, is spotted with gamuts of the 
size of a pea, the base being green. Ornaments are Kiadeof 
this, presenting fine red spots, contrasted with a deep neb 
green ground. 

Saussure, found on the shores of the lake of Geneya, a Ta* ; 
riety of serpentine of remarkable specific gravity, it being 
3,00. — See PinkerUm. 

Uses. Jameson says, that at Zoblitz, in Upper Sazonj, 
several hundred persons are employed in quarrying, cuttii^ 
turning and polishing the serpentine, which occurs in the 
neighbourhood, and that the various articles into which it is j 
manufactured, are carried all over Germany. 

Species 65. zircon. 
External char aiders. Colours, grey, green, yellowish, re4 - 
bluish, brown, and reddish ; occurs in rounded grains or frag* 
ments ; also crystallized, in the form of four-sided prisms, ter- 
minated by four-sided pyramids, and in dodecahedrons, com- 
posed of four hexagonal lateral faces, and of four rhomboidal 
terminal ones at each extjremity ; cleavage in two directions 
parallel to the axis of the crystal ; structure indistinctly folii- 
ted ; harder than quartz ; translucent or transparent ; lu^re 
resinous, or adamantine : sp. gr. 4.4. 
Fig. 130. 

Chemical characters. It is infusible, but loses its colour; 
with borax it forms a transparent glass. 

Composition. Zirconia 69 ; silex 26.5; oxide of iron 0.5^ 
— Klaproth. 

Distinctive characters. It is not so hard as chrysober}'l. It 
is more transparent than staurotide. Idocrase, which it re- 
sembles, is fusible alone, and from these and all other stones 
which it resembles, it may be known from its greater specific 
gravity, hardness, and peculiar oily lustre when cut and po- 
lished. 



Fig. 130. A four-sided prism, terminated by four- 
sided p3rramids. This is the common form. 






What use is made of this mineral in Upper Saxony 7 — What are the 
colours of zdrcon? — ^What is the most common crystalline form of lir* 
con? 
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It occurs in ike- Jieds of rivers and alluvial soils, with spi. 
Belle, tourmaline, &c. also embedded. 

Localities. Ceylon, in the sand of rivers, and embedded in 
ci3rBtalline slate. Norway, in sienite. Galloway, in Scotland, 
and Auvergne in France. 

U. S. Buncombe County, N. C. in four-sided prisms, ter- 
minated by four-sided pyramids. On the Schuylkill, 14 miles 
from Philadelphia, Penn. in small light brownish ciystals. — 
Jessup, Near Trenton, N. J. Also at Franklin Furnace. 
At Schooley's Mountain, N. Y. Sharon, Conn. Colour, 
dark brown, crystals seldom exceed half an inch in length. — 
SOiiman, Two miles from Baltimore, Md. Philipstown, N. 
T. East Marlborough, Penn. in beautiful tetrahedral prisms ; 
colour, brownish red. — Carpenter and Spademan. 

Uses, It is cut and set as a precious stone. Jameson says 
it exhibits in a faint degree the play of colours belonging to 
the diamond, and that it is frequently sold as an inferior kind 
of diamond. The pale variety is used in the jewelling of 
watches instead of the diamond. 

Variety 1. hyacinth. 

External characters. Colour, various shades of red, as yel- 
lowish or brownish red ; occurs in small angular, or rolled 
gndns, and in crystals ; form the four-sided prism, terminated 
by four planes, which are set on the lateral edges ; crystals 
^ort, small, and often variously terminated ; lustre vitreous, 
inclining to resinous ; structure foliated ; transparent or trans- 
lucent ; fracture conchoidal ; cleavage parallel to the sides of 
4e primitive octohedron : sp. gr. 4 to 4.6. ' ' 

Chemical characters. Infusible, loses its colour but retains 
its transparency. With borax fuses into a colourless glass. 
Composition. Zirconia 70 ; silex 25 ; oxide of iron O.5.— 
Baproth. 

It occurs in primitive rocks, and is found in the beds of 
rivers. 

Localities. Ceylon. Near Pisa, in Italy. Auvergne, in 
France, in volcanic sand. Lisbon, Saxony, and in Fifeshire, 
in Scotland. 

The oriental hyacinth is an orange coloured sapphire. The 
occidental hyacinth is a topaz. The volcanic hyacinth is the 
idocraae, or vesuvian. 

jb what coimtries is zircon found ? — ^What are the localities of zirc<m 
■ AU country ?— •What are the uses of zircon ?— What are the eolonrf 
ifbvadiitlf f 

la* 
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The hyacinth is frequently mentioned by the sacred writenr* 
St. John says that the eleventh foundation of the hea?enly 
city is a hyacinth, and in Canticles, gold rings, set with hya- 
cinths, are spoken of. Moses often speaks of the hyacmdi 
colour, which learned interpreters say meant, violet colottr, 
or azure blue tinged with ^d. Hyacinth colour now means 
yellowish red, so that it is at present uncertain what stone the 
ancients meant by the hyacinth, most probably,, however, it 
was the amethyst. 

Use9^ When of a good colour, and without flaws, it is 
much valued in jewelry. It is said, that, after destroying the 
colour by heat, it is sometimes sold for the diamond. 

Variety 2. jargoon. 

External characters. Colours, greenish,^ bluish grey, and 
brownish red, always faint and passing into colourless; occurs 
in small four-sided prisms, and in grains ; lustre splendent 
and adamantine ; transparent or translucent : sp. gr. 4.4. 

Chemical characters. Becomes limpid by heat, but isi in- 
fusible. 

Composition. Zircon 66 ; silex 31 ; oxide of iron 2.-^ 
VauqueKiu 

Localities, Ceylon, in the sands of rivers. Italy, Spain, 
and several parts of India. 

Uses. It is employed in jewelry, particularly in ornament- 
ing watch cases, and is said to be frequently sold in Paris (ov 
the real diamond. Indeed after the colourless variety is cut 
and set, it is difficult to distinguish it from diamond. It is con- 
sidered the most valuable of the varieties of zircon. 

Species 66. euclase.* 

External characters. Colour, light green of various sbadeSy 
greenish white, bluish green, or sky-blue : occurs in crystals^ 
in the form of oblique angled, four-sided prisms, variously D^^ 
dified and terminated ; structure laminated ; cleavage paral^^^ 
to the sides of the prism : lustre strongly vitreous ; cross ft*^' 
ture conchoidal ; scratches quartz ; very brittle ; transluc©^^ 
or transparent : sp. gr. 2.9Jl to 3.32. Crystals longitudmaUy 
striated. 

Chemical characters.^ Fusible into a white enamel. 

* From the Greek, signifying easily broken, in alli^sion to its b^^ 
tleness. 



What do the scriptures say of the hyacinth ?— What is the me of hf' 
acinth ?— What is its composition?— What is said of jargoon 7— IShai ^ 
the prevailing colour of euclase t 
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Campontion. Glucine 21*78 ; silex 43.32 ;. alumine 30.54 ; 
iron 2.22 ; oxide of tin 0.70. — Berzdius. 

Distinctive characters. Its fusibility and brittleness will 
distinguish it from the greenish varieties of zircon ; idocrase 
tadts into a yellowish glass. The different forms of its crys- 
tals will distinguish it from emerald and beryl. 

Localities, Pern and Brazil. Its localities and associations 
are unknown. 

Jameson observes, that it is a beautiful fossil, but cannot be 
employed in jewelry on account of its brittleness. 

PhilUps has given the figure of a crystal of euclase, which 
exhibits 78 longitudinal faces. The faces are so narrow as 
to make it appear striated. 

Species 67. bebtl. 

External characters. Colours, green, yellowish green, blu- 
! ish green, or greenish white, always pale ; occurs in six-sided 
crystals, terminated by six-sided pyramids ; crystals oflen 
taper gradually, from one end to the other, and are of all sizes, 
from a line to a foot in diameter ; lateral faces striated, oflen 
so deeply as to render the angles indistinct ; large crystals 
frequently contain other substances, or are hollow in the line 
of the axis ; transparent or translucent ; lustre vitreous ; 
scratches quartz ; fracture uneven or condioidal : sp. gr. 2,67. 

Chemical characters. Infusible, but turns white and turbid. 
With borax, it fuses into a nearly transparent glass. 

Composition. Silex 68 ; alumine 15 ; glucine 14 ; lime 2 ; 
oxide of iron 1. — Vauquelin, 

Distinctive characters. It difiers from the emorald in being 
of a paler green ; apatite is much sofler and dissolves in nitric 
acid, it also phosphoresces on hot coals. The greenish variety 
of tourmaline resembles the beryl, but is softer, electric by 
heat, and fusible alone. 

Beryl belongs to primitive rocks, and particularly to that 
variety of granite csdled graphic. It is associated with gar- 
nets, quartz, chrysoberyl, schorl, topaz, &c. 
X Localities, Siberia, Persia, on the confines of China. Li- 
moges, in France, Aberdeen, in Scotland. Peru, Brazil, Sax- 
ony, and Elba. 

\J. 9. Haddam, Brooklyn, Litchfield, Chatham, and Middle 
Raddam, Conn, Crystals 7 or 8 inches long have been found 

I III * f— ^— ■■ ' ■ ■ m ^ " 

What is the composition of euclase ? — ^What is the colour oi ber 
How does beryl differ from emerald ?-^X4 beryl a common or 
nberal ? 



194 INTRODUCTION TO 

• 

at Haddam. One in the cabinet of Tale College is 7 inches 
long, and 9 in the diagonal diameter. — SUlman. German- 
town, Chesnut Hill, East Marlborough, and in Chester Coontf, 
Penn. Chesterfield, Goshen, and in the ricinity of Bostcfn and 
Northampton, Mass. At Goshen, two rose-coloured emeralds 
have been found, one of which is an inch and a half loQg* 
— Gibbs, In the state of Maine, it is found more or less con- 
stantly to an extent of 30 miles in the counties of Lincoln and 
Cumberland, also at Topsham and Bowdoinham. — Ckaveland, 
Cumberland, R. I. 

Uses, Beryl is occasionally employed in jewdry, but its 
pale colour and numerous fissures x;ominonly render it unfit 
for this purpose. The greenish variety is set with a steel 
coloured, or greenish blue foil. The pale or nearly limpid va- 
riety is set on a black ground like the diamond, or on a silvery 
foil. 

The beryl is mentioned in Scripture as the eighth stone in 
the high priest's pectoral, or according to Calmet, the twelflb, 
with the name of Napthali, engraved on it. According to 
some learned writers, our beryl is the same with that mefuit 
in scripture. 

The only remarkable differences between the emerald and 
beryl are in their colours, which, however, produces such an 
uninterrupted series, that only arbitrary limits can be fixed 
within it. The colour of emerald, is emerald green ; all the 
varieties of other colours are beryl. — Mohs, 

Species 68. — emerald. 

External characters. Colours, lively emerald green, or 
bluish green, always rich and beautiful ; occurs in long six- 
iSided prisms, generally perfect, and variously terminated i 
s^cture imperfectly foliated ; not so large as beryl ; scratch- 
es quartz ; lustre vitreous and shining ; becomes electric by 
friction ; crystals seldom more than two or three inches long; 
transparent or translucent : sp. gr. from 2.60 to 2.77. 

Fig. 131. 



' Fig 131. A six-sided prism, acuminated bf 
six planes corresponding with the lateral planes. 




Is OUT beryl the same at that mentioned in scripture 7— What it said 
pf the green colour of the emerald 7 
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Fig 132. A six-sided prism, with truncated 
lateral planes. 



Fig. 133. 



^ 



Fig. 133. A six-sided prism, terminated by a 
six-sided pyramid, the planes of which are set on 
the angles of the prism, with the angles of the 
summit truncated. 



Chemical characters. Fusible with difficulty into a porous 
glass. With borax slowly dissolves into limpid glass. 

Composition, Silex 64.5 ; glucine 13 ; alumine 16 ; lime 
1.6 ; oxide of chrome 3.25. — Vauquelin, 

Distinctive characters. It is known from beryl by its deep- 
er and richer green, and from green tourmaline by the same 
quality. From apatite by its greater hardness and insolubility 
in acids, and from chrysoberyl, by being less hard, more tran- 
sparent, and of a brighter green. 

The emerald has been found chiefly in secondary coun- 
tries, but it is supposed that its proper situation is in primitive 
rocks. 

Localities. The finest emeralds formerly came from Manta, 
in Peru, but it is said that this mine is exhausted, and that the 
best are now found in the valley of Tunca, in Santa Fe, where 
they occur in granite. 

The emerald was well known to the ancients, and was the 
third stone, according to Calmet's arrangement, on the high 
priest's breast-plate of judgment, with the name of Zebidon 
inscribed on it. 

In the time of Pliny, this stone was held in so high estima* 
tion, that it was seldom or never engraved upon, yhich pro- 
bably is the reason, that scarcely any well authenticated an- 
tique engravings exist on this gem. The modems have, how- 
ever, engraved upon it, as there exists, in the royal collection 
at Paris, a head of Henry IV. and another of Lewis XIV. on 
the emerald. 



What are the cryBtalline forms of the emerald ? — Whence do the 
finest emeralds come ? 
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An emerald is said to have existed at the Chapel of our Li^, 
at Loretto, ia Italy, larger than a man's head, and for wM 
an English gentleman otTered 90,000 crowns. 

Keysler, in hta travels, has given the outline of anemenld, 
which he saw at the monastery of Reichenau, in Switzerland. 
and which was presented by Charles the Fat. This emeraW, 
says he, weighs 281b. 3qra., and could be sold for £6,550 
sterling per pound. 

Later authors, however, say that thisis^reen/uw, or gren 
ghus. 

Probably Ibe largest real emerald ever found, was that pos- 
sessed by the inhabitants of the valley of Manta, in Pewt 
which according to De la Vega, was about the size of an M- 
Inch's egg. When (he Spaniards arrived there, it was wor. 
shipped, as the goddess, or mother of emeralds, and smaller 
ones were brought lo it as offerings. 

But perhaps the mosi magnificent specimen of genuine emt- 
raids in the world, was presented to the cathedral of LorelW, 
by one of the Spanish kings. It consists of a mass of while 
quartz, thickly implanted with emeralds more than an inch in 
diameter. 

According to Mohs, the lo.cality where Ihe ancients procuiw 
their emeralds, had been lost until within a few years, but bw 
been re-discovered in Mount Zaiara, Upper Egypt, ingrsffl'* 
and mica-slate. 

Uses. Emeralds are cut and polished for the moat enpEn- 

sive kind of jewelry. Those of the first quality require W 

foil, but are set on a black ground like the diamond ; infen'^ 

ones are set with a green gold foil, or on green satin. 

Species 69. gadolimte.* 

External characters. Colours, greenish, or brownish W^f^J 

occurs massive, and rarely in crystals which are teO'Sia^ 

I prisms ; lustre splendent, or shining resinous ; slightly traos- 

luceat ; scratches glass ; fracture conchoidal : ap, gr. 4.30' 

Chemicnl characters. Before the blowpipe it intumeBC^ 
and throws out cauliflower- like ramifications. — Phillips. 

Mohs says it decrepitates, but does not melt except in sm*'^ 

Cleaveland says that it becomes red, as if huming. In f^' 
iric acid it loses its colour, and is converted into a jelly. 

* After Godolii;, who tirst found it. 

What ii the lue of ttie emerald ^ — la the emerald a raluable g«ni ' 
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Ckmiponlum. Ittria 64.76 ; lilex 21.25 ; glucine 5.5 ; mlu- 
miiie 0.5 ; ofide of iron 17.5 : water 5 ; magneday a trace. — 
KUrprUk. 

Localities. Sweden, in several places. 

The new earth tUriOf was first discovered in tl^ mineral 
by Dr. Gadolin. 

U. S. Bolton, Mass. — Webster. 

CLASS ra. 

ACIDIFEROUS ALKALINE MINERALS. 

This Class includes such minerals as consist chiefly of an 
alkali, united with an acid. Some of the species contain for- 
eign matter, rendering them very impure. This division in- 
cludes but a few articles. 

Genus 1. potash. 

This genus contains only one species. 

Species 1. nitrate of potash, nitre. 

The well known salt, nitre, or saltpetre, often occurs native, 
in greater or less quantities. It is found in capillary crystals, 
and crusts, of a saline cooling taste ; transparent or translu- 
cent ; deflagrates when thrown on burning charcoal, and dis- 
solves in water. 

It is particularly found on old walls., and in the earth, and 
decayed substanc'es of ancient buildings. It is also found in 
some calcareous countries, and in ancient situations, once in- 
habited, but now lying waste. 

hocaltties. Several plains in Spain ; on the chalk forma- 
tions in some parts of France, in the grottoes of Mount Ham- 
berg, in Germany. In Hungary, Arabia, Italy, Persia, and 
other countries. 

In many of these countries, nitre is extracted from the earth 
in particular places by lixiviation, and afler being purified and 
crystallized, is fitted for commerce. 

(J. S. Rackoon Mountain, Geo. Abundant in a cavern, 
the earth of which contains from 3 to 10 lbs. of salts to the 
bushel. It is partly nitrate of hme, which is decomposed by 
wood ashes. — Cornelius. Madison County, Ken. in a cave 
646 yards long, and about 40 feet broad. The earth contains 



What is the composition of gadolinite ? — ^What are the minerals of 
the third class chiefly composed of ? 
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both nitnUte of potaflii, and nitrate of lime. It is lixiviated,, 
and the nitrate of lime decomposed by wood ashe^. Ken- 
tucky furnishes large quantities of nitre, from this and other 
localities. — Ckaveland, In some parts of the state of Ken- 
tucky, it i^ said that masses of native nitre are found weighing 
several pounds. 

Nitre is als9 obtained from earth found in sheltered places, 
in several parts of Ohio. — Atwater, 

Uses. Its principal employment is in the manufacture of 
gun-powder, and the nitric acid. It is also used in the curing 
of meat ; for the purpose of obtaining oxygen for chemical 
experiments, for medicinal purposes, for fluxes, &c. 

Potash is essentially composed of the metal potassium and 
oxygen. 

Genus 2. soda. 

Soda is found combined with carbonic, sulphuric, nitric, 
boracic, and muriatic acids, forming sulphate, carbonate, ni* 
trate, borate, and muriate of soda. 

Species 1. carbonate of soda. 

External characters. Colours, greyish, or yellowish white ; 
occurs crystallized, massive, fibrous, encrusting, and eflloresi 
cent ; the massive is compact or granular ; the fibrous, often 
radiated ; lustre glistening ; translucent ; taste, urinous and 
saline. 

Chemical characters. It efiervesces with acids, and when 
dissolved in muriatic acid, forms common sc^ ; in sulphuric 
acid, forms glauber*s salt. 

Composition. (When pure,) soda 22 ; carbonic acid 15 ; 
water 62. 

Soda is composed of the metal sodium and oxygen. 

It is always impure in the natural state, being mixed witl^ 
various portions of muriate, and sulphate of soda, or muriate 
of lime. 

This salt is found in many parts of the world in crusts, on 
certain decomposing rocks, in lakes, on the surface of the 
soil, or in the waters of certain springs. 

Localities, Bohemia, dissolved in the hot springs of Carls- 
bad. Egypt, in the Natron Lakes. These are six in number, 
situated in a barren valley westward of the Delta. The edges 

What is the composition of nitrate of potash ? — ^What are^ the uses of 
nitrate of potash ? — ^What are the substances with which soda is found 
naturally combined ? What is the composition of common salt ? — What 
is the composition of pure soda ? 
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of these lakes in the hot and dry season, are surrounded by a 
band of white salt, several yards in breadth. It consists chiefly 
of natron, but is mixed with common salt. Hungary contains 
seferal lakes, which in winter are full of water, but in summer, 
whoi the water evaporates, saline efflorescences appear, con- 
sisting of natron with a little glauber's salt, and epsom salt. 
One crop being gathered, another appears in a few days, and 
this harvest continues until fall. Africa, between Tripoli and 
Fessan, contains large quantities of the radiated variety, 
called trona. It lies in a thin stratum, in a bed of common 
salt. From this place it is said hundreds of tons are annually 
collected. 

Uses. It is principally employed in the manufacture of 
soap and glass. It is also used in the Levant to give a sharper 
taste to smoking tobacco, by mixing a little with it. The 
ancient Egyptians are said to have made use of natron, in pre- 
paring the bodies of their dead for mummies. 

Species 2. sulphate of soda, glauber salt. 

External characters. Colours, greyish, or yellowish white ; 
occurs in efflorescences and in an earthy form, but is more 
commonly dissolved in certain mineral waters. When water 
'containing it, is evaporated, it yields prismatic crystals with 
dihedral summits ; when exposed to the air, they soon efflo- 
resce, or lose their water of crystallization, and fall into a 
white powder. It rarely if ever is found in native crystals ; 
taste saline and nauseously bitter. 

ComposUion. (When pure.) Soda 16 ; sulphuric acid 27 ; 
water 58. 

It is found in many mineral waters, generally with other 
salts, as epsom and common salt, and, perhaps, is the result 
of the mutual decomposition of these two salts. 

Localities. It is found in the lakes of Austria, Lower Hun- 
gary, Siberia, and Russia. Near Madrid, it is said to occur 
in efflorescences at the bottom of a ravine. Indeed, small 
quantities of it are found in most countries. 

The glauber's salt, generally used in medicine, is prepared 
from hittem, the liquor which remains afler the extraction of 
common salt from sea-water. 

Species 3* nitkate of soda. 
* This salt is described by Mariano de Rivero, in the Ann. 



What are the uses of the carbonate of soda ? — ^What is the composi. 
tion of glauber's salt 7 — How is the glauber's salt used in medicine ob« 

tained ? 

17 



190 INTRODUCTION TO 

des Mines, for 1821, p. 596, as occurring in immense quantities jf 
in the district of Tarapac^ in Peru, near the frontiers of Chili, r. 
and three days' journey from La Conception. It there forms 
a bed several feet thick, which in many places appears on the 
surface, and occupies an extent of more than forty leagues. 
The saltt appears occasionally as an efflorescence, sometimes 
crystallized, but more often mixed with clay or sand ; to the 
taste it is cool and bitter ; it is deliquescent, and when exposed 
to heat, it behaves like nitrate of potash ; it contains a little 
sulphate of soda. Very large quantities of this salt, purified 
by solution and crystallization, have already been imported 
into Europe. — PhiUips. 

Species 4. borate of soda, borax. 

External cfuiracters. Colour, white, sometimes with a tinge 
of blue or green ; occurs in prismatic crystals, variously ter- 
minated, and yielding to cleavage parallel to the sides of the 
primitive form, which is an oblique rhombic prism ; translucent 
or transparent ; sometimes opake. 

Chemical characters. Intumesces largely, gives somewhat 
of a crackling noise, and fuses into a transparent globule, 
which is unalterable by the heat of the blowpipe. 

Composition. 6oda 17 ; boracic acid 36 ; water 47. — 
BerzeUus, 

This salt is supposed to have been known to the ancients, 
and to be the substance called crysocolla, by Pliny. It is 
brought from the East Indies, in an impure state, and in com. 
merce is denominated iincal. After being purified, whick is 
done by the Dutch and British, it is called borax. — Thompson. 

Tincal is brought chiefly, if not only, from Thibet, where 
it is procured from a lake which is entirely supplied by ^rings* 
The edges and shallows of the lake are covered wUh a stra- 
tom of borax, which is dug up in c<msiderable masses, and the 
holes thus mieide, are graduaUy filled by a fresh deposition. — 
PkiU^. 

It is said also to be met with in Ceylon, and in considerable 
^piantity in Potest. — Mohs. 

Uses. Borax is made use of as a flux, and is especially 
useful in testing mineralogical specimens, and particularly 
ores. It enters into the composition of artificial gems, and is 
used in soldering, and in medicine. 

The purification of tincal is an art confined to a few chem- 
ists, and the process is kept a secret. 

What it the composition of borax 7 — ^Whence does borax come, and 
what is the mode of obtaining it 7— What are the uses of borax 7 
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Spedet 5. mubiate of soda, comcoif salt. 

Pure rock salt is so universally known as to require no de- 
scription. Its primitive form is a cube, and into this it may 
readily be cleaved ; structure lamellar ; translucent or trans- 
parent. 

Chemical characters. It decrepitates violently, but, between 
two pieces of charcoal, may be fused ; when it tinges the 
flame yellow, diffuses itself over the surface of the charcoal, 
and sinks inl» its substance. Heat does not increase its solu- 
bility in water. 

Composition. Soda 53.44 ; muriatic acid 46.55. — Bene- 
lius. 

In its impure state, as it is commonly raised from the mine, 
rock salt is in large and solid masses of a crystalline structure, 
and of a reddish or bluish colour ; translucent, presenting im- 
purities to the eye in spots, or veins. 

It is almost always associated with gypsum, which cither 
lies above, or below it, or both, or is intermixed with it. 
Sometimes the gypsum is so impregnated with the salt, as to 
be worth working on that account. 

Common salt is one of the most abundant productions of 
nature. Besides the immense beds of it which arc known to 
exist in different parts of the world, together with inland 
springs, which contain it in large quantities, the ocean contains 
about a thirtieth part by weight, of common salt, and may be 
considered its greatest repository. 

Localities. Spain, contains vast quantities of rock salt. 
In Spanish Navarre, between Caparosa, and the river Ebro» 
is a hill of considerable elevation, and about four hundred pa- 
ces long, by eighty wide, composed of rock salt, with inter- 
posing layers of gypsum. — Bowles. 

But a much more remarkable deposit of the same kind ex- 
ists at Cordova, sixteen miles from Barcelona, in Spain. Thift 
is a mountain of massive rock salt, about four or five hundred 
feet high, and a league in circumference. It is without 
chasms, crevices, or layers. The colour of this salt is white, 
sometimes red or blue. — Bowles, 

Ulloa mentions the vast deposites of rock salt which exist 
in Peru, and says the mountains of salt are equally as high as 
those which yield silex and mercury. These mines of salt 

. ■ 

What is the composition of common salt ? — ^What is the mineral with 
which common salt is chiefly associated ? — ^What is said of the quanti. 
ties in which common salt exists 7 
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form a part of the grand chain of the Andes, and areidtuatad.l 
ten or twelve thousand feet above the letel of the sea. 

In Siberia^ there is said to be a mountain of rock salt, one 
hundred and eighty feet high, and one hundred and twenty ~ 
feet in length. — Pinkerton, 

Poland and Hungary affcurd immense qu^tities of common 
salt. The celebrated mines near Cracow, have been wrought 
since 1251. One of the shafts of this mine is more than a 
thousand feet deep. ^ 

In descending to the bottom, says Shaw, the visitor with 
surprise, finds a subterraneous commonwealth of families, 
who have their peculiar laws and polity. They have public 
roads, horses and carriages. These horses, when once im- 
mured in this destination, never more see the light of day, 
and many of the people are buried alive in this abyss, having 
been born there, without ever having made a journey to the 
surface of the earth. This subterraneous community have 
several chapels hewn out of the rock salt, and maiiy crucifixes 
and images of saints, before which lights are constantly burn- 
ing. 

Germany, Italy, Russia, Sweden, Norway, and almost every 
other country possess either mines of salt, or springs from 
which it is produced by evaporation. 

England yearly exports great quantities of salt. From the 
springs in Worcestershire, 16,000 tons are annually produced ; 
and 156,000 tons of rock salt are annually raised from the 
great deposit, near Norwich, in Cheshire, 

U. S. The United Slates are well supplied with the means 
of manufacturing this indisi)ensable article. Salt springs are 
numerous, and most of them situated far inland, thus prevent- 
ing the necessity, in many instances, of transporting so heavy 
an article to any great distance by land. 

Salt springs exist in Arkansas, Missouri, in several placed 
at the head waters of the Ohio, in Virginia, Kentucky, Illi- 
nois, New-York, dtc. 

Near Shawneetgwn, Illinois, is a spring which yields annu- 
ally 150,000 bushels of salt. It sells at 70 cents per bushel. 
SchoolcrafU 

Near the Muskingum, in Ohio, is a salt spring, which fur- 
nishes 80 bushels of salt daily. — Alwaier, 

{n what countries are the most remarkable deposites of common salt t 
--r-What is said of the salt mines of Cracow ? — Whore ar« thQ aaU 
springs of the United States ? 
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The state of New-Toric furnishes more than 500,000 bushels 
of salt yearly. — Gtbbt, 

The whole quantity of salt annually extracted from saline 
springs in the United States, was several years ago estimated 
at one million of bushels. — Cleaveland. 

Genus 3. ahxo^tia. 

Ammonia, or volatile alkali, when pure, exists only in a 
gaseous form. It is composed of about 98.24 nitrogen, and 
1.76 hydrogen. Sir Humphrey Davy, from his experiments, 
was led to suppose that its base was a metal, but this requires 

m further proof. 

W It is found combined with the sulphuric and muriatic acids, 

I forming sulphate, and muriate of ammonia. 

I Species 1. sulphate of ammonia. 

I Extemcd characters. Colour, grejash or yellowish ; occurs 
f in stalactites and crusts ; externally it is usually covered with 
. a whitish dust ; taste acrid and bitter. 
I Composition, Anunonia 40 ; sulphuric acid 42 ; water 16. 

— Phillips, 
Localities, Sienna, in Tuscany, surrounding certain small 

lakes ; also in the lavas of Etna and Vesunus. 

Species 2. muriate of ammoxia. 

External characters. Colours, greyish white, white, yel- 
low, green, and brownish black ; occurs massive, with a fibrous 
structure, plumose, in crusts, and in angular crystals, of which 
the cube is the primary form ; taste pungent and saline ; ex- 
ternally dull ; internally, shining and vitreous. 

Composition, (That of Vesuvius.) Muriate of ammonia 99. 
5 ; muriate of soda 0.5. — Klaproth, 

The crystals are small, and intersect each other. 

Jameson, from Elstner, enumerates the following forms, be- 
sides the cube under which it appears. Complete rhomboid. 
Rectangular four-sided prism, accumulated by four planes. 
Garnet dodecahedron, sometimes truncated on all the edges. 

When rubbed with quicklime, it emits the odour of anunonia. 

It is the product of volcanoes, or of art. 

Localities. Etna, Solfatera, Vesuvius, Lipari, Hecla, and 
other volcanic countries. 

The sal ammomac of commerce was formerly brought from 
Egrypt, but is now prepared in large quantities in several parts 

' .•■ In wbtkt fbnn does pure ammonia exist ?— With what acids is ammo- 
nia fiymd combined ? 

17* 
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of Europe, and particularly at Paris. Different processeiarflri? 
employed in its manufacture. At Paris, two separate kilns 
are constructed, into one of which are put a mixture of com- 
mon salt and sulphuric acid, and into the other animal matters^ 
as parings of hides, horns, hoofs, &c. On the application of# 
heat, muriatic acid gas is extricated from one kiln, and am- 
monia from the other. These two gases are conveyed in 
pipes to a chamber lined with lead, where they combine and 
form muriate of ammonia. In England, a process somewhat 
different is employed. 

CLASS IV. 

, ACIDIFEROUS ALKALINO-EARTHY MINERALS. 

The minerals arranged under this class, contain an alkali 
and an earth, acidified by the sulphuric, or fluoric acids, form- 
ing salts of different characters. The species are few in 
number, and some of them but little known. 

Species 1. sulphate of alumine and potash, alum. 

External characters. Colours, white, yellowish, or grey- 
ish whiter occurs in efflorescences on argillaceous minerals, 
chiefly on alum slate, or alum stone ; also in crusts and sta« 
lactites, or massive, with a fibrous texture ; taste, sweetish and 
astringent. 

Composition. Alumine 15.25 ; oxide of iron 7.50 ; potash 
0.25 ', sulphuric acid and water 77. — Klaproih, 

(Artificial alum.) Alumine 10.50 ; potash 10.40 ; sulphuric 
acid 30.52 ; water 48.58. — Vauquelin. 

Native alum is found in volcanic countries, but more com- 
monly on alum slate, where it is formed by the combination of 
the alumine, potash, and sulphuric acid, which the stone con- 
tains. 

Localities. Scotland, in the coal mines near Paisley. Bo- 
hemia, in many places on alum slate. In the vicinity of vol- 
canoes, as Stromboli, Solfatera, Vesuvius, &C. 

U. S. Catskill mountain, and twelve miles from CatsldlU 
N. Y. Navesink hills, N. J. Several places in Ohio. Pow- 
nal, Vt. Leyden, Mass. Bolton, Conn. 

Mode of makvr^ alum. — ^Ferber says, that the rocks which 
yield the Roman alum, are situated at Tolfa, in Italy. Id 
colour, they are white, or whitish grey. They are e<Miride. 

_ ^" — ■ - - ^m I - — I ■ M^^M ■ 

How is the ammonia of commerce prepared 7 — ^What are the mineral* 
of tfao fourth olatt chiefly compofed of 7— What i» the compositioa oC 
alom? 
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ably elevated, and full oif large excavations made bj the 
f oikinen, who descend by ropes, and procure the kind proper 
!br use, by blasting. 

Having raised the alum stone to the surface of the earth, it 
is first calcined in a wood fire, and then, while hot, thrown 
into reservoirs of water, where it remains until the alum is 
extracted by the water. The liquor is then drawn oflTand boil- 
ed in brass pans, until it is in a proper state for the alum to 
crystallize, when it is removed into wooden coolers, and al- 
lowed to shoot into crystals. While boiling, a quantity of lime 
is mixed with the lixivium. 

The alum rock contains sulphate of iron, alumine, and pot- 
ash. The calcination converts the sulphur to sulphuric acid, 
which uniting to the alumine and potash, forms sulphate of 
alumine and potash, or alum. When the rock contains no al- 
kali, a little is added, and for this purpose, wood ashes is 
commonly used. 

U. S. At Cape Sable, M d. is a manufactory of alum. The 
ore consists of earthy lignite, mixed with pyrites. This is 
piled in heaps and sufiered to remain in that state for about a 
year, when the sulphur is acidified by the action of the atmos- 
phere. It is then lixiviated, and the liquor concentrated by 
boiling, when crystals of alum are formed. — CUaveland^s 
Mineralogy, 

Species 2. alum-stone. 

External characters. Colours, greyish white, brownish, or 
reddish ; occurs massive and crystallized ; form the obtuse 
rhomboid, variously modified by truncation, one or more of 
the solid angles being commonly replaced ; crystals very mi- 
nute, and generally found in the cavities of the massive ; 
massive, translucent ; yields to the knife ; fracture conchoi- 
dal, splintery, or sometimes earthy : sp. gr. from 2.42 to 2.77. 

Chemical characters. Decrepitates, emits a sulphureous 
gas, and afterwards absorbs moisture from the tongue, and 
gives the taste of alum ; insoluble in water. 

Composition, Alumine 43*92 ; silex 24 ; sulphilric acid 
25 ; potash 3.08 ; water 4. — Vauquelin, 

Prof. Mobs says, that on charcoal, by itself, it does not 
melt, but is fusible with borax into a colourless glass, and that 
when reduced to powder, it is soluble in sulphuric acid. 



What is the mode of making alum 7— What are the chemical mhiInU 
BStions by which alum is formed 7— Where is alvim mun£aftVax^VA.^SBA» 
wnmirjr ?^~WbiUia »aid of alum stone 7 
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LoeaHiies, Tolfa, near Rome ; also in Tdacanyyand Hon- 
gary, and in the vicinity of several burning moanlains* Ac- 
cording to Cordier, as quoted by Phillips, it exiata in alnuMt 
all bumiog mountains. 

Uses, It is used in the manufacture of alum, and the supe- 
rior quality of that produced at Tolfa, is ascribed to the em- 
ployment of this miaeral. — Mohs. 

Species 3. alkaline fluats of lexs. 

External characters. Colours, white, greyish white, or 
brownish ; occurs massive ; structure perfectly lamellar, with 
joints parallel to all the planes of a rectangular prism ;'tnuti- 
lucent ; becomes transparent by immersion in water ; not so ' 
hard as fluor : sp. gr. 2.94. j 

Chemical characters. Fuses into a transparent globule, | 
which becomes opake on cooling. ^ 

Composition. Alumine 21 ; soda 32 ; fluoric acid and venter j 
47 . — Vauquelin. 

Localities. West Greenland, in two small layers in gnein, i 
one of which contains the white variety, and the other those 
that are coloured. 

Species 4. axbltgonite. 

External characters. Colours, greenish white, or sea green ; 
occurs in rhombic' prisms, which are rough externally ; clea. 
vage parallel to the sides of the prism ; lustre brilliant ; trans- 
parent, or translucent when in thin laminae ; hardness equal to 
felspar: sp. gr. 3.00. 

Chemical characters. Easily fusible, with intumescence 
into a white enamel. 

Composition. Alumine, lithia, phosphoric, and fluoric adds. 

Berzelius considers it as a double sub-phosphate of alumine 
and lithia, containing fluoric acid. 

Locality. Near Penig, in Saxony, where it occurs in granite 
along with tourmaline and topaz. 

Species 5. anuydbous sulphate of soda and luce. 

6LAUBEBITE. 

External characters. Colour, yellowish or greyish white ; 
occurs massive, and in the form of flat rhombic prisms ; late- 
ral planes striated transversely ; the terminal ones smooth ; 
structure foliated ; lustre vitreous ; streak white ; semi-trans- 
parent ; yields to the knife : sp. gr. 2.7. 

Chemical characters. Fusible with decrepitation, into a 
white enamel. If thrown into water it becomes opake, and is 
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Burtly dissolved. The same happens if exposed to a moist 
tmosphere. 

QmposUian. Sulphate of soda 51.0 ; sulphate of lime 49. 
I. — Brongniart, 

LocdLities. Near Ocana, in New Castle, also in Upper 
kustria. 

Species 6. poLrHALLiTE."^— jS^froancyer. 

External characters. Colour, brick red or colourless ; oc- 
cars in amorphous masses, partly compact and partly fibrous ; 
Qires, parallel or curved ; transparent or translucent ; the 
eompact yields to cleavage parallel to all the planes of thtf 
cnbe ; brittle ; scratches calcareous spar : sp. gr. about 2.77. 

Chemical characters. In the fiame of a candle becomes an 
opake mass of a brownish colour ; melts instantly before the* 
blow pipe. 

Composition. Sulphate of lime 28.25 ; anhydrous sulphate 
of lime 28.42 ; anhydrous sulphate of magnesia 20.03; sul- 
phate of potash 27.70 ; muriate of soda 0.19; red oxide of 
iron 0.34. — Stromeyer, 

Localities. Ischel, in Upper Austria ; also at Vic, in Lor- 
raine ; in both places among rock salt. 

CLASS V. 

ALKALINO.EARTHY MINERALS. 

The minerals belonging to this class, consist of earths in va- 
rious proportions ; including generally, in their composition, 
one or more of the alkalies. Many of them also contain 
nmll quantities of the oxides of one or more metals, as iron, 
w manganese, from which they derive their colours ; but these 
Ve not considered essential ingredients. 

Species 1. MiCA.f # 

External characters. ' Colours, white, green, brown, black, 
fed, yellowish, and bluish ; occurs crystallized, massive, and 
disseminated ; form, six-sided tables, and oblique rhombic 
prisms ; structure perfectly foliated ; lustre glittering, or 
tomewhat metallic ; translucent ; the white variety in thin 
pieces, transparent ; easily separable into thin plates, which 

* From the Greek, signifying a stone of many salts ? 
t Vulgarly called isinglass. Its name comes from the Latin, mieo, 
10 shine, or glitter. 



What is the composition of glauberite ?— What are the properties < 
olyhallite ?— What are the minerals of the fifth class chiefly compote 
f ?— >What are the colours of mica ? 
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are flexible and elastic to a high degree ; yields easily to the 
knife : sp. gr. about 2.7. 

Chemical characters. Fusible into an enamel of difTereot 
colours, depending on that of the mica. 

Composilian. (From Siberia.) Silex 48 ; alumine 84.35; 
potash 8.75 ; oxide of iron 4.5 ; of manganese 0.5 ; water L 
2b.-'Klaproth. 

There is much difference in the composition of the several 
c<rfoured yarieties. 

Distinctive characters. Talc, which it most resembles, ii 
anctuous to the touch, and inelastic. Foliated gypsum, which 
it also resembles, is inelastic, and in the heat of a can^^ 
instantly turns white and opake. Cyanite is harder, inelastic, 
and infusible. 

Variety 1, plumose mica. 

The most common colour is greyish white, but it may as- 
sume any of the colours of the species. It occurs in fine deli- 
cate crystals, diverging from a central line, so as to imitate 
the feathers of a quill, or plume, whence the name. 

Variety 2. laminated mica. 

It occurs in large plates, which according to Hauy, are 
sometimes found in Russia, a yard in extent. It is easily 
separated into thin shining laminsB. 

Mica, although it does not form beds alone, is a very abuii' 
dant mineral, being universally distributed among primitive 
rocks, and forming an essential ingredient in granite, gneiss, 
and mica slate. 

Hence its localities are in every primitive country, and only 
a few, where fine specimens occur will be mentioned. 

Localities. U. S. Germantown, Penn. in six-sided ta- 
bles, and prisms. — Wister, In the Highlands, at Muno iron 
works, N. Y. in black six-sided tables, six inches in diameter. 
— Pierce. Woodbury, Conn, violet coloured ; also at Wa- 
tertown, occurs the plumose variety, and near Hartford, in 
small crystalline masses resembling the garnet. Bellows 
Falls, Ver. rose coloured. — Silliman. Brunswick, Maine, of 
a beautiful green. — Cleaveland. 

Vses. It was formerly employed for the windows of houses 
instead of glass, and until lately, was used in the Russian 
ships of war, it being not so liable as glass to be broken, by 

What minerals most resemble mica, and how is mica diatinguisli^ 
from them ? — What are the varieties of mica ? — ^What are Hie uses of 
mica ? 
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the discliarge of icannon. At the present time, it is used in- 
iteBd of horn or glass, in lanterns, and for enclosing objects 
fiir the microscope. 

Liowry says, that in Siberia, mica is quarried, and employ, 
ed for the purposes to which glass is applied in Europe. 

Species 2. leucite.* 

External characters. Colours, greyish white, white, and 
reddish white ; occurs in small angular masses, apparently 
rounded by attrition ; also in crystals, whose sides are bounded 
by twenty.four equal and similar trapeziums ; cr}'stals some- 
times elongated ; angles often rounded ; transparent, passing 
into opake ; lustre, shining vitreous ; structure obscurely la- 
mellar ; scratches glass with difficulty : sp. gr. 2.47. 

Chemical characters. Infusible alone ; with borax, slowly 
dissolves into a diaphinous glass. 

Composition. Silex 53.75; alnmine 24.62; potash 21.35. 
— KlaprolL 

It is found in the products of volcanoes, which circumstance 
■will serve to distinguish it from the minerals it most resem- 
bles. 

Localities. Italy and Bohemia, in basalt and lava. The 
road from Rome to Frascati, is said in many places to be 
covered with it. 

Species 3. ANDALucrrE.f 

JESflfemoZ characters. Colour, reddish, or purphsh red ; 
occurs Doassive and in rectangular, or slightly rhombic prisms ; 
structure lamellar, with joints parallel to the sides of a rhom- 
InQ prism ; translucent or opake ; easily frangible : sp. gr. 
about 3 ; scratches quartz, and sometimes spinelle. 

Chemical characters. Infusible alone, with borax melts into 
a limpid glass. 

Comp^ion. Alumine 52 ; silex 38 ; potash 8 ; oxide of 
iroB 2. — Tauqudin. 

JKstincdve characters. It is distinguished from felspar, by 
it0 greater hardness and higher specific gravity, and from 
conindum by its inferior specific gravity and its form. — Jame^ 
eon. 

It is found in primitive rocks only. 

* Signifying a white stone. 

t From Andalusia, in Spain, where it was first found. 



What are the colours and crystalline forms of leucite ? — ^In what situ- 
ations is leucite found ? 
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Localities. Andalusia, in Spain. Forez, in France, in a 
vein of felspar. Near Freyberg, and at Penig, in Saxony. 
Wicklow and Kilkenny, in Ireland. 

U. S. Readfield, in Maine. — Gleavdand. East Bradford, 
Penn. 

Species 4. bucholzite.* 

External characters. Colours, black, and white, arranged 
in spots ; occurs amorphous ; lustre glittering, and glassy, or 
aometimes waxy ; the black part separates into fibres ; croas 
fracture conchoidal ; structure indistinctly lamellar; frag- 
ments wedge-shaped ; opake or translucent on the edges ; 
scratches glass. 

Composition, Alumine 50 ; silex 46 ; potash 1 .5 ; oxide 
of iron 2. 5. — Brandes. 

Localities. The Tyrol. First noticed by Dr. Brandes. 

U. S. Brandywine creek, Del. — NtUtall. 

Species 5. ICHTHYOPHTHALMITE.f AFOFHYLLITE. 

External characters. Colours, while, greyish white, green- 
ish, or rose red ; occurs in square prismatic crystals, and in 
laminated masses ; crystals oflen truncated on the solid an- 
gles, by triangular planes, so as to give them a four-sided 
pyramidal termination ; lustre glistening and pearly ; structure 
foliated and easily separable into thin shining plates, like those 
of selenite ; brittle ; translucent or nearly transparent : sp. gr. 
about 2.5. 

Chemical characters. Exfoliates, and finally melts into a 
blebby glass. In nitric acid, divides into flakes. 

Composition. Silex 51 ; lime 28 ; potash 4 ; water 17. — 
Vauquelin. 

Distinctive characters. It resembles adularia, sulphate of 
strontian, and barytes. It is much softer than the first, and 
does not like barytes give a fetid taste when melted, nor like 
strontian a sour one. Neither of these substances form flakes 
in nitric acid. 

Localities. Utoe, in Sweden, in a lamellar limestone. 
Arendal, in Norway. East Gothland. Fassa, in the Tyrol, 
and in the Isle of Sky. 

* After Bucholz, the chemist. 

t From the Greek, meaning fish-eye-stone, owing to its peculiar lus- 
tre. 



What are the most obvious characters of bucholzite?^ — ^Whence does 
ichthyophthalmite derive its name ? — How is apophyllite distinguished 
from the minerals it most resembles ? 
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U. S. Near Lake Chaoiplain, N. Y. — Cleavdand. N^ar 
aybrooky Conn. — Gtbhs. 

Variety 1. albin.* 

External characters. Colour, ' opake white ; occurs in 
arystalline and laminated masses ; forms a jelly with nitric 
cid ; found in Bohemia. 

Species 6. nacrite.-)- 

External characters. Colours, pearl white, greenish, or'' 
rtey ; occurs in minute aggregated scales ; lustre pearly ; 
liable ; unctuous to the touch ; adheres to the fingers ; gives 
ftut an argillaceous odour when breathed on ; swells on being 
n(Hstened. 

Chemical characters. Swells, and melts with ease. 

Composition. Silex 50 ; alumine 26 ; lime 1.5 ; potash 17. 
> ; oxide of iron 5 ; and a trace of muriatic acid. — VauqueHn. 

Distinctive characters, Lepidolite, which it resembles, is 
>f a lilac colour, and not so unctuous. It is more easily fused 
han talc, and never is of so dark a colour as chlorite. 

It is met with in small masses in the cavities of primitive 
locks, and particularly in quartz. 

Localities. Near Freyberg, in Saxony. At Piedmont, and 
n Bohemia. 

U. S. Farmington, Conn. Smithfield, R. I. 

Species 7. hauynb^: 

External characters. Colours, indigo blue, and opake, 
or bluish green, and translucent; occurs in grains, in 
crystals, and massive ; form the dodecahedron, wiUi brilliant 
laces ; harder than quartz ; very brittle ; structure imperfectly 
foliated ; lustre vitreous : sp. gr. 3. 

Chemical characters. Fusible with loss of colour into a po- 
mos glass ; with borax into a diaphanous glass, which turns 
ydlow on cooling. In powder, it forms a jelly with acids. 

Composition. Silex 30 ; alumine 15 ; sulphate of lime 20. 
8; lime 5 ; potash 11 ; oxide of iron 1 ; water 17.5. — PMl- 

Localities. In the vicinity of Nemi, Albano, and Frascati, 

* From the Latin, aJhuSj white. 
t From the French, nacre, pearl. 
t In honor of th^ celebrated Hauy. 



Where is thia mineral found in this country ?— What is the appearance 
if aacrite, and in what situations is it found ? 

18 
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in Italy, amociated with mica, leucite, and aaghe. Abo ntu 
Vesuvius, and Tiree, one of the Scottiirii Isles, in limefltone. 

Species 8. obsidian. 

External characters. Colours, black, greyish, or biownidi 
black ; also, greenish, bluish, or yellow ; occurs inroondU, 
or angular masses ; fracture large conchoidal, with mad 
circular lines, increasing in dimensions from the point of fiac* 
ture ; lustre splendent and vitreous ; translucent on the edgu, 
or opake ; scratches glass ; easily broken, and flies like ^lin : 
sp. gr. about 2.35. 

Chemical characters. Swells, and finally melts into a spongr 
mass. It does not melt into a solid glass even at a white he^ 

Composition. (That of Hecla.) Silex 78; alumine 10; 
potash 6 ; lime 1 ; oxide of iron and manganese 3.6.— Foi- 
queUn. 

Obsidian in its aspect, fracture, and lustre, very nmch le- 
sembles coloured glass, as the thick part of a broken junk 
bottle. It also may resemble pitchstone. 

Sometimes it is variegated, presenting several colovn io ] 
the same specimen, and some pieces exhibit a play of cdoon) ^ 
with a pearly lustre. ' 

The origin of obsidian has been a subject of considenbie 
doubt and dispute among mineralogists. Some supposed froD 
the circumstance of its being commonly found in die vicini^ 
of volcanoes, that it is of igneous origin, and that; indeed, it 
only a mixture of siliceous and alkaline substances reduced to 
glass by volcanic fire, hence it is often called voicanie glass. 

On the contrary, obsidian has occasionally been found with 
the remains of decomposed granite, gneiss, and porphyry, and 
even alternating with beds of the latter. Other mineralogists, 
therefore, suppose that it is of aqueous origin. — See Pikif' 
ton^s Petrology, 

But it is said, that wherever obsidian has been found, there 
always exists marks of volcanic agency in the neighbourhood; 
so that on the whole, there is little doubt but this substance 
owes its origin to volcanic heat. 

Localities. Hecla, and in almost every part of Iceland* 
Also in the Lipari Islands, in Teueriffe, Peru, Mexico, &c. 

Variety 1. pearlstone.* 

External characters. Colours, grey, greyish black, brown* 

* From its pearly lustre. 



«.——*■ 



What are the colours of obsidian iixvd yAi^x coTxaxvon «s&%\asa« doei it 
most resemble ? — ^What is the most pto\jB\Ae ot\%\xv ^A c^%\^\«si'V 
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ih, reddish, or yellowish ; occurs in large^ coarse, angular 
coDcretions, consisting of grains or smaller concretions, com- 
posed of lamellee ; concretions oflen embrace a nucleus of 
cbeidian ; surface smooth and shining ; lustre pearly ; trans- 
hicent on the edges, or opake ; scratches glass ; very fragile ; 
gires an argillaceous odour, when breathed on : sp. gr. 2.34. 

Chemical chctracters. Fusible with intumescence into a 
vrhite frothy glass. 

Composition. Silex 75.25 ; alumine 12 ; lime 0.5 ; potash 
4.5; oxide of iron 1.6; water 4.5; potash 4.5; oxide of iron 
1,6 ; water 4.5. — Klaproth. 

Pearlstone occurs in the same geological situations with ob- 
sidian, and tho. same arguments and objections are brought 
for, and against its igneous and aqueous origin. 

Localities. Tokay, in Hungary, where it is found enclos- 
ing black masses of obsidian. Cape de Gatt, in Spain. Antrim, 
inlreland, &c. 

Species 9. gieseckitk. — Siromeyer, 

External characters. Colours, externally brownish, inter- 
nally greenish, intermixed with black ; occurs in - six-sided 
prisms ; fracture uneven, splintery ; cleavage not perceptible ; 
Imtre waxy ; has the appearance of soapstone, more than of 
« crystalline mineral ; opake or translucent on the edges ; 
yields to the knife ; streak whitish ; scratches glass : sp. gr. 
:L7to2.9. 

Con^posUunu Silex 46.27 ; alumine 38.82 ; magnesia 1.2 ; 
potash 6.2 ; oxide of iron 3.35 ; water 4.8. — Siromeyer. 

Locality. Greenland, from whence it was brought by Sir 
C. Giesecke. Hence the name. 

Species 10. felspar.* 

Few minerals are more widely difilised than this. It forms 
4 necessary part of most primitive and many secondary rocks. 
Its colours are various, but it has a peculiar lustre, and a foli- 
ated structure, by which it is easy to distinguish it from other 
nanerals. 

It has several varieties, which all agree in respect to struc 
tore and peculiarity of lustre. 

*From the Gennaii, ngoifymg fieUUspai^ from its being often fonnd 

loose in fields. 

*™"^ — ■ ^_^^^___^^_^__^_^_^__^»_^.— — 

What ifl enppodied to be the origin of pearietone T— Why is thii varietjr 
oiled ^arlttone T— Whence does felqMur derive its name ? 
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Variety 1. coucon felspab. 

External characters. Colours, white, yeHowish, grey, brdwi^ 
bluish, red, and green ; occurs massiye, dissemioated, and 
cr3r8tallized ; form, an oblique prism, the sides of which an. 
unequal, and vary from four to ten in number ; primitive form, 
the oblique parallelopiped ; common forms, a broad sil-flided 
prism, terminated by dihedral summits, the planes of whidi 
stand on the narrow faces of the prism ; an oblique four-sided 
prism, flatly bevelled on the extremities ; a six-sided prism, 
terminated by five unequal faces ; structure foliated ; cleavage 
in two directions ; lustre shining, and often pearly ; translu- 
cent ; the dark varieties nearly opake ; cross fracture coo- 
choidal ; fragments rhomboidal ; crystals genetally indistinct, 
and closely aggregated, crossing each other, or forming hemi- 
tropes : scratches glass : sp. gr. 2.54. 
Kg. 134. 



Fig. 134. An oblique parallelopiped, the (Hioi^ 
tive form. 




Pig. 136. 




Fig. 135. A short six-sided prism, truncated on 
four of its lateral edges, forming a ten -sided crystal, 
with alternate broad and narrow faces, and termi- 
nated by four unequal planes. 



Chemical characters. Fusible into a white transluceot 
enamel. 

Composition, Silex 62.83 ; alumine 17 ; potash 13 ; lime 
3; oxide of iron 1. — Vauquelin, 

There Is considerable difference in the composition of dif- 
ferent varieties of this species, and particularly in respect to 
the quantity of alumine, and potash which they contain. 

This variety is very generally diffused, and perhaps is more 
common than any other mineral, with the exception of quartJ, 
the ores of iron, and carbonate of lime. 

It forms a constituent part of gneiss, granite, and mica-slate? 

What are the colours of common felspar ? — ^What are ita ciystalliD^ 
forms ? — ^What is the composition of felspar ? — Is felspar a common or 
a rare mineral ? 
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uaoQg primitive rocks ; and of greenstone, and moat volcanic 
sobataiices, among those of secondary formations. It also 
occurs in porphyry and sienite. 

Felspar, according to Pinkerton, intermixed with small 
fiantities of other minerals, forms entire mountains in several 
^arts of the globe. 

Felspar with garnets, forms a mountain in the west of Scot- 
luul. In Siberia, the common foliated felspar, forms entire 
BMuntains. In the north of Scotland^ there are mountains, 
lad large strata of the same mineral. 

Variety 2. advlabia. xoon-stone. 

External characters. Colours, white, bluish white, some- 
times with tints of green, yellow or red ; occurs in rolled mas- 
ses, in crystals of the forms above described, and disseminated 
in granite ; lustre pearly, and especially when cut and polish. 
«cl, it throws out greenish and bluish white chatoyant reflec- 
tions from the interior ; fracture uneven ; cleavage in two 
<Iirections ; crystals oflen present the hemitrope arrangement, 
vhich in polished specimens becomes obvious from the difier- 
^t directions of the grain, or laminsB : sp. gr. 2.54. 
Chemical characters. Fusible into a transparent glass. 
Composition. Silez 64 ,- ahimine 20 ; lime 2 ; potash 14. 
^Vauquelin. 

DiiUnctwe characters. From common felspar into which it 
passes, it differs in being more translucent, and in displajring 
ftfoog pearly reflections. Cat's eye is harder, and has not 
its foliated structure ; it is harder than ichthyophthalmito, 
^trontian, or barytes, the two last also possess peculiar chemi- 
^ properties. Spodumene splits and flies when heated. 

Adularia is found in cavities of granite, gneiss, clay-slate, 
tad limestone. 

L^talUies. St. Gothard yields the finest specimens, some- 
times a foot in thickness. Beautiful specimens also come 
horn Ceylon. 

U. S. Ticonderoga, N. Y. of a milk white colour, also on 
the margin of Lake Champlain, at a place called Split-rock. 
— HoS. Near Baltimore, Md. — GUmor. Germantown and 
Conestoga creek, Penn. Haddam, Conn. Near the city of 
New Yo]^. ' Southampton, Oakham, and West Springfield, 
Mass. 



What is adulatia a Tariety of 7— How does adularia differ from fel- 
•par T— In what situations does adularia occur?— Where is it found in 
ws country? 
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According to Jameson, the water opal, and the fire opal oC 
the Italians, as well as the sun-stone, which is distinguished by 
its red colour and beautiful silvery reflections, are varieties of 
adularia. 

Uses, Adularia is sometimes polished for jewelry. It is 
commonly cut with a convex surface like the cat's eye, but is 
easily distinguished from it, by observing that the reflections 
proceed from particular points on a plane surface, whereas in 
the cat's-eye, the pearly light is obvious in every direction. 

Variety 3. glassy -felspar. 

External characters. Colours greyish, or yellowish white ; 
occurs commonly in broad four-sided crystals, terminated by 
two planes ; lustre vitreous, or glassy ; crystals cracked in 
various directions ; transparent or translucent. 

Localities, Solfatera, Bohemia, and Hungary, in pumice » 
Isle of Arran, in Scotland, in pitchstone. 

Variety 4. Labrador felspar. 

External char&cfers. Colours, smoke grey, with spots of 
opalescent, or iridescent, variable tints, consisting of blue, fire 
red, green, brown, yellow, or orange, according to the direc- 
tion in which the light falls upon it ; sometimes several of these 
colours are perceptible at the same instant, but more commonly 
they appear in succession, as the stone is turned towards the 
light ; occurs massive ; structure lik^ that of common felspar, 
and easily recognized as one of that family. 

This most beautiful variety was discovered by the Moravian 
Missionaries, on the Island of St. Paul, situated on the coast of 
Labrador. 

Dr. Anderson, who gave an account of this mineral, soon 
afler its discovery, describes it as displaying all the variegated 
tints of colour that are to be seen in the plumage of the pea. 
cock, pigeon, or most delicate humming-bird. 

Specimens of it being settt to England, they were bought 
with great avidity, and the desire among the collectors all over 
Europe, to possess specimens was so great, that single pieces 
were sold at £20 sterling. 

LocalUies, Near Petersburg^ussia. Near Laurwig, in 
Norway. Bohemia, Saxony, and Labrador. 

U. S. Near Lake Champlain, N. T. in an iron mine. — 
Gibbs, Near Pompton Hills, N. J. in a large rounded mass. 

That of Labrador oflen contains magnetic oxide of iron. 
<« — •' ' ' ' ■' — »■■ 

What is the use of adularia ?— What are the pecuIiaritieB of Labrador 
felspar ?— Where was this mineral first discovered 7 
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Uses. It is highly valued as a curiosity, and is cut and 
polished for ring stones, and breast-pins. When cut in an 
oblong convex shape, or en cahochon^ as the French term it, 
most of the colours are apparent at the same instant. Mlien 
held between the eye, and the light, it appears of a dingy grey 
colour, and without' the least beauty, and one is the more aston- 
ished afler viewing it in this manner, to witness the beautiful 
display of colours which it exhibits by the reflected light. 

Variety 5. green felspab. 

External charctcters. Colour, apple green ; occurs in the 
common form of the species. It is called Amazon Stone, 

! Localities. Uralian Mountains. 
U. S. Near Baltimore, Md. in granite. At Cow Bay, oa 
» Long Island, N. Y. colour apple green. — Pierce and Torrey. 
^. Topsbam, Maine, in imperfect crystals. — Cleaveland, 

Variety 6. compact felspar. 

iL External characters. Colour, white, bluish white, greenish, 
reddish, brown and flesh red, colours sometimes arranged in 
spot or stripes ; occurs massive, disseminated, and in crystals ; 
texture compact, or minutely foliated ; fracture conchoidal ; 
lustre glimmering ; translucent on the edges : sp. gr. from 
2.60 to 2.74. 

Chemical characters. Fusible alone into a white porous 
enamel. 

Composition, Silex 51 ; alumineSO ; lime 11.25 ; soda 4 ; 
oxide of iron 1.75 ; water 1.26. — Klaproth, 

It is one of the constituent parts of primitive, transition, and 
secondary rocks. It sometimes occurs in large beds, or even 
forms hills. 
Localities. Saxony, Tyrol, Scotland, ^c, 
U. S. In thQ Fishkill Mountains, N. Y. in gneiss. Maiden, 
Dorchester, and Milton, Mass. Colours, sometimes red and 
white, arranged in veins. 
This variety resembles homstone, and sometimes jasper. 
According to M. Godon, as quoted by Cliaveland, the vi- 
cinity of Boston furnishes compact felspar, perfectly analogous 
to the Turkey stone (hone) ; and also a veined variety, which 
strongly resembles certain antique engraved stones wrought 
by the Greeks and Romans in bctsso-relievQ, 

What use is made of Liibrador felspar 7— What Qth^ Yarieties of feU 
jpar are described ? 
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Variety 7. fhtid felspas. 

Necronite.* — Hayden, Sill. Jour. Sci. Vol. iL 

External characters. Colour, clear white, or bluish white; 
occurs amorphous, and crystallized in hexahedral prisms, le- 
«embling the beryl, and in rhomboids similar to the fom of 
felspar; structure lamellar ; transparent, passing into opake; 
scratches glass, and even felspar in a edight degree; when 
struck, or pounded, emits a most noisome cadaverous smell. 

Chemical characters. Infusible, and unalterable even with 
borax in the strongest heat of a smith's furnace. Acids do 
not affect it, either cold or hot. 

Locality, This mineral appears to have been first described 
by Dr. Hayden, of Baltimore, who discovered it in 1819, 
about 21 miles from that city. It occurs in primitive mMit, 
associated with brown mica, sulphuret of iron, and tremolite. 

Variety 10, ANORTEnxE. — Rase. 

External characters. Colour, and streak, white ; occurs 
massive, composed of rhomboidal prismatic, aggregated ciys- 
tals, resembling those of albite ; cleavage perfect in t^o direc- 
tions ; fracture conchoidal ; lustre upon the planes of cleavage, 
pearly ; in other directions vitreous ; translucent or tranepa* 
rent ; hardness, that of felspar : sp. gr. 2.65 to 2.76. 

Chemical characters. Fusible like the other varieties of the 
species, the globule being turbid. 

Composition. Silex 44.49 ; alumine 34.46 ; oxide of iron 
0.74; lime 15.68; magnesia 5.26. — Rose. 

Dislinctwe characters. It is entirely decomposed by con- 
centrated muriatic acid. 

Locality. Mount Vesuvius, lining the cavities of limeiloo^> 
and associated with augite. 

This mineral ha« recently been discovered. 

Species 11. talc. 

External characters. Colours, green of various shades, •• 
•merald, or apple green, or greenish white ; occurs massive, 
consisting of thin folia easily separable with the fingers, also 
indurated and in crystals ; lustre shining ; translucent ; ^^ 
thin plates transparent ; soft, and very unctuous to the touch ; 
yields easily to the nail ; folia curved, undulated, or straigl^^ '» 
lustre shining, pearly ; colour of the thin lamina white. 

* From the Greek, in allasion to its cadaverous smell. 



What are the colours of talc ? 
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Chemical characters. Before the blowpipe it turns white, 
the laminffi separate, and the thin fibres become glazed. 
With borax it melts with effervescence into a greenish transpal 
ir^t glass. 

Composition, Silex 61 ; magnesia 30.5 ; potash 2.75 ; 
oxide of iron ^.5 ; water J.5. — KJaproth. 

IHsiinctwe characters. It resembles mica, but this is both 
flexible and elastic, while talc is elastic but not flexible. 
Chlorite and nacrite are fusible without difliculty. Its uoc- 
tuosity will also distinguish it from these substances, and from 
selenite, and cyanite. 

It occurs in primitive rocks, as granite and serpentine, 
and though common in small quantities, is never very 
abundant. 

Localities, U. S. Grafton, Windham, Cavendish, Lud- 
low, &c. Ver. — Hall, Smithfield, silvery white, with rhomb 
spar. — Wehh, Near Baltimore, Md. fibrous, ligniform, and 
foliated. — Hayden, Delaware County, Penn. sometimes 
crystalhzed ; also on the Schuylkill, ten miles from Philadel- 
phia, of a fine green colour, with rhomb spar. — Lea, Had- 
dam and Litchfield, Conn. Southampton, Cummington, and 
Middlefield, Mass. Brunswick, Maine, in limestone, with 
actynolite ; colours, silver white, and apple green. — 
Cleaveland, 

Variety 1. indubated talc. 

External characters. Colour, greenish grey ; occurs mas- 
sive ; texture compact ; structure slaty ; lustre a little pearly ; 
less soft and unctuous than common talc ; translucent on the 
edges ; insensibly passes into steatite. It is found in primitive 
mountains, in clay-slate and serpentine. 

Localities. Austria, the Tyrol, Switzerland, Scotland, &c. 

Distinctive characters. It has a strong resemblance to pot- 
stone, but is more unctuous, and less bard. 

Uses, This variety is employed by tailors, to trace out 
their work on woollen cloth. 

Species 12. steatite, soafstone. 

External characters. Colours, various shades of green, 
grey, white, yellow, and red, and always dull ; grey and white 
are the most common ; 'Colours commonly arranged in spots, 

What are the chemical characters of talc 7 — How it talc distinguished 
itom the minerals it most resembles ? — Is talc rough or unctuous to the 
tooeh ? — ^What is the use of indurated talc ? — ^What are the most obvious 
characters of soapstone ? 
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veinsy or clouds ; occurs massive, forming )^ge beds, or hills ; 
fracture splintery, or uneven, with marks pf confused crystal- 
lization on close inspection ; yields easily to the knife, and 
may be cut when first taken from the quarry ; unctuous to the 
touch; translucent on the edges ; leaves a shining streak : sp. 
gr. about 2.50. 

Chemical characters. Hardens, ^ums black, but is hardly 
fusible. 

Composition, Silex 64 ; magnesia 22 ; oxide of iron' 3 ; 
water 5. — Vauquelin, 

Soapstone sometimes presents pseudo-morphous crystals, in 
the form of carbonate of lime or quartz, which appear to have 
been moulded into cavities once occupied by true crystals. 

Distinctive characters. It is less unctuous to the touch than 
indurated talc, into which it passes. Jameson observes, that 
the white variety approaches to lithomarge, and the green to 
fuller's earth, but both of these are softer and adhere to the 
tongue. Serpentine is harder than steatite, and not so unc- 
tuous. 

Steatite occurs in masses, and in beds of considerable 
extent, in primitive mountains. Sometimes according to 
Pinkerton, it forms mountains or hills of considerable di- 
mensions. 

^liOcalities. Cornwall, in England. Bohemia, Scotland, 
Spain, Hebrides, <Scc. 

U. S. New Haven, Litchfield, and Somers, Conn. At 
the latter place it is quarried extensively. On the Schuylkill, 
ten miles from Philadelphia, Penn. It is extensively employ, 
ed. Staten Island, N. Y. in abundance. Smithfield, R. I. 
It is employed in the arts. — Eaton, Graflon, Ver. This 
steatite is employed in the construction of aqueducts. — Hdll. 
Orford, N. H. It occurs in large quantities, and is extensively 
employed. — HalL Near the Falls of St. Anthony, Louisiana. 

According to Pinkerton, the Arabs made use of soapstone 
instead of soap. 

The inhabitants of New Caledonia, it is confidently said, 
either eat a soft kind of soapstone alone, or mix it with their 
food. 

Humboldt says, that a certain race of inhabitants on the 
Oronoko, are almost entirely supported by a kind of soapstone, 
for three months of the year. 

Uses, Soapstone is extensively employed in the arts of life, 
(or various purposes. It is soft, and well fitted for turning, 
cutting, or sawing. It is bored for aqueducts, and will probo* 
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bly oome into gmeral use for this purpose, being much cheaper 
than lead, and without the least deleterious property. It re* 
the fire, anu is well calculated for the backs of chimneys, 
the aides of fire places, dz;c. After being heated, it will 
a tolerable polish, and might be employed for jamba 
int^rmfi of marble. 

Variety 1. fotstonb. 

Es^enud characters. Colours, greenish grey, passing into 
leek green, often spotted ; occurs massive ; texture compact ; 
structure slaty ; unctuous to the touch ; often yields to the 
nafl ; not easily broken ; lusb*e glistening ; opake ; fracture 
earthy, or uneven ; odour argillaceous : sp. gr. nearly 3. 

Composition. Silex 38 ; magnesia 35 ; iron 15 ; alumine 
7 ; with a little lime and fluoric acid. — Weiglib, 

It is found with serpentine, argillite, and soapstone. 

IjoadUy. Como, in Lombardy, where it has been quarric^ 
more or less, ever since the days of Pliny, and turned into 
culinary vessels. Hence the name potstone. 

It is often difticult to distinguish potstone, from indurated 
talc and soapstone. It is, however, commonly less unctuous 
than the former, and more compact and finer grained than the 
latter* 

Varidy 2. aoalmatoute. cuinkse fiourk stone. 

External characters. Colour, greenish, or yellowish green ; 
flODAetimes with veins of lilac, or brown ; occurs massive ; 
greasy to the touch ; translucent ; texture compact ; easily 
cot with the knife ; receives a polish : sp. gr. 2.8. 

Chemical characters. Whitens and becomes opake, but 
does not melt. 

Composition. Silex 56 ; alumine 29 ; lime 2 ; potash 7 ; 
oxide of iron 1 ; water 5. — Vauquelin. 

Distinctive characters. It resembles nephrite in colour, 
transhicency; and texture, but is much softer. 

It comes from China, carved into the form of grotesque 
images, and chimney ornaments. It is also found in Nagyag, 
in Transylvania, and in Wales. 

Species 13. chlorite. 

Chlorite occurs crystallized, compact, slaty, and earthy. 
As its name signifies, it is always of a green colour, usuaUy 
dark ; it is slightly unctuous to the touch, but much less so 

* What are the uses of soapstone 7— How does potstone differ from 
soapstone? — ^What is said of Chinese figure stone 7 — ^What are the 
forms in which chlorite occurs 7 — ^What are the colours of chlorite ? 
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than talc. When moistened it commonly yields the odour of 
clay* Most varieties yield to the nail. 

Variety 1. chystallubd chlorite. 

External characters. Colour, dartL leek green ; occurs in 
flat six-sided crystals ; structure foliated, and readily divisibie 
into thin layers ; lustre shining ; crystals occur separate isnd 
intersecting each other, in small masses, or investing other 
minerals. 

Chemical characters. Fusible with difficulty into an ash- 
grey scoria. With borax forms a green glass. 

It is found in the veins and cavities of primitive rocks, with 
chalcedony, axinite, felspar, dz;c. 

Variety 2. common chlobite. 

External characters. Colours, leek green, or Uackish 
green ; occurs massive, composed of minute scales, or of an 
e^irthy texture ; lustre shining, or glimmering ; slightly unetu- 
ous ; yields to the nail: sp. gr. from 2.6 to 2.9. 

Chemtcfd characters. The same as above. 

Composition. Silex 26 ; magnesia 8 ; alumine 18.5 ; oxide 
of iron 43 ; muriate of soda and potash 2.0 ; water 2. — Ywi- 
quelin. 

There is much difference in the proportions of these ingre- 
dients. Lampidius obtained only 9.7 oxide of iron, and 
Hoepfner obtained magnesia 39.47. 

Distinctive characters. It is of a darker green than talc, 
or epidote. Nacrite is easily fusible, and potstone is of a 
more compact texture. 

Localities. St. Gothard, England, Scotland, Saxony, &c. 
It is a common mineral. 

U. S. Harper's Ferry, Vir. Chester county, Penn. Rye* 
N. Y. containing long and slender crystals of schorl. New 
Haven, Brookfield, and Saybrook, Conn. At the latter place^ 
in small crystals. — Porter. Charlestown, Brighton, Bridge- 
water, and West Stockbridge> Mass. Topsham, Maine. 

Variety 3. chlorite slate. 

External characters. Colours, green, blackish green, or 
greenish grey ; structure slaty, or foliated ; layers often curved; 
opake ; occurs massive ; appears on inspection to be compo- 
sed of minute scales ; lustre glistening ; easily cut with t 
knife ; slightly unctuous to the touch. 

-*■* ' ■■ I— II .— ...p«. .1 . I , at " 

What are the chemical characters of chlorite ? 
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DuftudtM eharaders. From mica slate, it is known by its 
Qnetuosity and colour, and from argillite and greenstone slate, 
by its softness, as well as the above named qualities. Talc 
ttd aoapsloDe are more unctuous to the touch than chlorite. 

This variety is found in beds, in primitive mountains, and 
often contains cr3rstal8 of mica, magnetic iron, garnets, ^o. 

Localities* U. S. Williamstown, Mass. also at Westfield, 
containing crystals of mica. — Dewey. Near New-Haven, 
and West-Haven, Conn, the latter abounding with magnetic 

Variety 4. ohesn earth. 

Extenud charaders. Colours, green of various shades, 
flom^imes bluish or greyish green ; occurs in small amor- 
phous masses, or lining the cavities of amygdaloid or porphyry ; 
fracture earthy ; yields to the nail ; adheres to the tongue ; 
slightly unctuous : sp. gr. about 2.5. 

Chemical characters. Fusible into a brownish black slag. 

Cimipositum. (From Verona.) Silex53 ; magnesia 2 ; pot- 
Mh 10 ; oxide of iron 28 ; water 6. — Klaproth. 

Localities. Bohemia, forming beds. Mount Pazza, where 
It occurs in pseudomorphous crystals, of the form of aiigite. 
Near Verona, where it has been long explored. 

U. S. Near Imlaytown, in Patterson, N. J. On the Hud- 
^Q) N. Y. Near Boston, and at Deerfield, Mass. in amyg- 
<faLloid. 

Vs^, Green earth is used both raw as a green colour, and 
huriit as a reddish brown colour, for painting houses, &c. — 

Species, 14. toubmaline. schorl. 

External characters. Colours, green, blue, yellow, black, 
^ white ; occurs in crystals and crystalline masses ; form, 
^ nine, or twelve-sided prisms, or six-sided prisms so trun- 
<^^ted as to appear under six, nine, twelve, or even twenty-four 
^68. The terminations are various, and commonly differ in 
the number jand size of the faces at the two ends ; crystals 
long, striated, and complete, or aggregated into irregular 
nuissesi, their terminations not being obvious ; translucent or 
opake ; scratches glass ; electric when heated ; the end ha- 
ving the greatest number of faces being positive ; the other 
negative : sp. gr. about 3< 

How 18 chlorite slate distinguished from the minerab it most resem- 
blM 7 — What are the varieties of chlorite ? — ^What are the uses of greea 
earth ? — What are the colours of tourmaline ? 

19 
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Fig. 136. 

I Pig. 136. A nine-sided prism, obtusely tc 
] by five plunes. Only four of the sides and f 
ithe planes are obvious in the figure. 

Rg. 137- 



1 

9m, obtusely temuBM j 
nd two of 



j Fig. 137. A three-sided prism, Irimcated ol 

I lateral edges so as to present nine unequal sides, bm 

i terminated by three principal faces, lo whicha foHrtn 

|I_^ is added by the truucaljon of one of the solid angles. 

Variety 1. black touhmaline. comhob schobl. 

EMemal cluiracUrs. Colours, velvet black, or browiwb 
black ; occurs massive, disseminated and crj'stallized, b tkee, 
six, or nine-sided prisms, variously bevelled or truncated, urf 
obtusely terminated by an uncertain number of planes jcrystti 
striated; opake ; lustre shining, or nearly glistening ;bri(tte: 
sp. gr. 3. 

Chemical characters. Fusible with ease into a bTowTush 
alag. With borax, it is singulai that so deep a coloured mi- 
neral, should form anearty colourless and transparent glass. 

Composition. Silex 38 ; alumine 34 ; magnesia 1 ; pota^ 
6 ; oxide of iron 21 ; manganese, a trace. — Ktaproth. 

Schorl is a very common mineral, but it never occurs in 
such quantities as to form the principal part of rocks. Iji" 
disseminated in crystals, and in small masses, in primitive 
rocks, as granite, and quartz. 

The crystals, though described as six, nine, or twelve.sidw 
prisms, are commonly triangular, having three principal siM 
which on inspection will be found to contain several plSM 
faces each. - 

Black tourmaline is often a very beautiful mineral. Thf 
crystals are of all sizes, from that of a small needle, to aew- 
ral inches in diameter. These are often long, straight, oi 
perfect, and when occurring in milk white quartz, produw* 
very handsome effect, by the conlrast of colour. 

Distindive characters. Schorl resembles hornblende ; l™' 

What are ihe farms of its ctyamla T— What are the cheniicsl eh""' 
lera of loannQline 7 — WhatiBBaidaf the eisdrical properties of loun**' 
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schoii kas a vitreous lustre, a conchoidal or uueven fracture, 
«h1 is electric by heat. Hornblende has a splintery fracture, 
« Ivminated structure, is softer than schorl^ and is non-eleetric. 
Schorl is found chiefly in granite and quartz, sometimes in 
gneiss and mica slate. 

Locdities. Schorlaw, in Saxony, where it was first found, 
^ hence its name. Bohemia, Bavaria, Switzerland, Spain, 
Hungary, &c. 

U. S. Graflon, Brattleborough, and Stafford, Ver. Near 

Adtimore, Md. crystals sometimes more than three inches in 

^circumference. — Gilmor, Rhinebeck and Kingsbridgo, N.Y. 

fiaddam and Litchfield, Conn. Hallowell, Litchfield, Bow- 

^otn, Maine. 

Variety 2. obeen tourmaui^. 

Eattemdl eharacter8\ Colour, bluish green, passing into 
<iark leek green ; occurs under the forms above described ; 
translucent or opake ; electric by heat. 

LocalUies. Ceylon, Brazil, St. Gothard, in Switzerland, 
«uid in Sweden. 

U. S. Chesterfield, Mass. in a vein of quartz and felspar, 
traversing granite. The green tourmaline often encloses a 
piism of rose coloured rvbeUite running through its axis. The 
^^^ystals of tourmaline are sometimes four inches long. The 
^^^e. granite contains the blue tounnaUne and emerald. — 
^hs. ' Also at Paris, in Maine. 

Variety 3* yellow tourmaline. 

tkternal characters. Colour, honey, or orange yellow; 
^f^Uislucent or transparent ; other characters common to the 
Secies. 

ZiOcalities. Ceylon. 

T7. S. Near Baltimore, Md. in primitive lunestone. Chester 
^Unty, Penn. in transparent crystals with oxide of titanium. 
Palton, Mass. colour straw yellow, and from one to two 
^ches long. 

Variety 4. indicolite** i 

External ekaracters. Colour, indigo blue, often very dark ; 
occurs crystallized in the form of the species, but commonly 
less perfectly. 

* Frdm its colour, being that of indigo. 

What are th^ diatinctive characters of tourmaline ? — What is said of 
diM green tourmaline of Chesterfield 7 — ^Where is yellow tourmaline 
£wnd ?— 'What i$ indicolite ? 
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Localities. Utoe, in Sweden, of an indetenninate form. 

U. S. Harlsem Heighfis, N. Y. Goshen and Che8terfieI<E^ 
Mass. crystals oAen of so deep a colour as to appear black. 
Bellows Falls, Ver. in primitive rocks. Hinsdale, N. H. 
large crystals. — SUliman, 

Variety 5. white tourmaline. 

Localities, This rare variety occurs at St. Gothard, Ell 
and Siberia. 

U. S. PariS) Maine. 

Variety 6. bubellite.* red tourmaline. 

External characters. Colours, red, pink, crimson, viol 
or rose red ; oqcurs under the same forms as the species 
crystals not oflen distinct, being closely aggregated into group 
or variously crossing and intersecting each other ; transluce 
or transparent ; harder than the other varieties. 

Chemical characters. Splits, intumesces, turns white, 
not fuse, but vitrifies on the edges ; with borax affords a 
parent glass. 

Composition. Silex 42 ; alumine 40 ; soda 10 ; oxide 
manganese and iron 7. — Vauquelin. 

Distinctive characters. Its fine colour and its form will dis 
tinguish it from all other minerals of this species. 

Localities. Ceylon, with lepidolite. Moravia, Urali 
mountains, Ava, and Sweden. 

U. S. Chesterfield, Mass. in red crystals, oflen surrounded —^ 
or embraced by crystals of green tourmaline ; also iii Goshe: ^ " 
Mass. with lepidolite, or rose red mica. Kingsbridge, l^^Bl* 
miles from the city of New- York. Paris, Maine. 

It is sometimes cut and polished, and worn as a jewel, b' -^^ 
is not highly esteemed. 

Fine specimens of rubellite, on account of their variety 
beauty, sometimes sell at great prices. Thus Jameson saw ^^^ ^ 
three-sided prism of rubellite, of an inch in diameter, at Dit-*"*^* 
den, which cost 400 rubles, and in the collection of Mr. G^ 
ville, which he sold to the British government, there was 
specimen of the same mineral valued at £1000 sterling. 

Species 20. soMMiTE.f 

External characters. Colours, greyish, or greenish whit 

/ * From its being of a raby red colour. 
t From its occurring on Monte Somma. 

»> I. " ' ' ■ ' II 

What is the colour of rubellite ? What is the composition of rnbellit^^^ 
— ^What is said of the prices of some rubellites 7— Whence comef t^^^^ 
nttme of sommite ? 



( 
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occurs in small crystals and crystalline grains ; form, a regu- 
ehl ^ nx^ded prism, with the lateral edges and terminal angles 
cki ^^ replaced ; cleavage parallel to the planes of the prism ; 
uf cioiB fracture conchoidal ; lustre shining, vitreous ; scratches 
^hss : sp. gr. about 3.2. 

Chemical characters. Fusible into a blebby colourless glass. 
Renders nitrous acid cloudy, when immersed in it. 

CompasMm. Silex 44.11 ; alumine 33.73 ; soda 20.46 ; 
ioss 0.62. — Affwedson. 

Distinctive characters. It resembles phosphate of lime, but 
'^ harder and does not phosphoresce on hot coals. 

Localities* Mount Somma, near Vesuvius, with mica and 
lilocrase. Near Rome, in lava. 

Species 21. analcime.* 

External characters. Colours, white, grey, yellowish, or 
^eep red ; occurs crystalUzed in cubes, either perfect, or ha- 
^ing its solid angles replaced by three planes ; also, in twenty, 
few sided crystals/ the faces of which present trapezoidal 
fifiures, like those bounding the sides of the garnet ; scratches 
^lasB ; transparent or translucent, and sometimes opake ; 
^lystals often implanted and grouped; lustre shining and 
pearly ; by friction acquires a weak electricity : sp. gr. about 

Chemical characters. Fusible without intumescence into a 
^aphanous glass. 

Composition. Silex 58 ; alumine 18 , lime 2 ; soda 10 ; 
^^ter 8.5. — Vaiujuelin. 

■iMsiinctive characters. Leucite, which it resembles, com- 
f^oi^ly occurs in distinct crystals, or small masses, and never 
^'^ implanted groups like the present species ; leucite is also 
***filsible. The garnet, which the red variety resembles, is 
**^*Jcb harder and heavier. Fluor-spar melts into a white 
S^obule, carbonate of lime effervesces, and from stilbite, and 
^olite, it differs in crystalline form. 

It occurs in primitive rocks, and in trap, and lava. 
Xjocalities. Bohemia, in the Hartz, Iceland, Faroe islands, 
^^^r Edinburgh, and in several other parts of Scotland, Ire- 
*^Xid, &c. 

TJ. S. Paterson, N. J. in greenstone. East Haven, Conn, 
^^th agates and chalcedony. Dej^rfield, Mass. in greenstone. 

^ From the Greek, in allusion to its weak electric powers. 

A¥hat are the colours of analcime ? — ^What minerals does analcime 
^Oft resemble, and how is it distinguished from them ? 

19« 
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Specie* '23. fitchstoke. 

Etternal eharmten. Coloors, grey, blue, green, jelbw, 
red, brown, and black of various shades, but always duUi 
secure masaive, and in prisuiBtic coucTetions ; structure ilal}'* 
sojnetiiiiea curved; lustre, renno -vitreous ; fracture impc 
fectly concboidal ; opake or translucent ; scratches ^afi 
ep. gr. from 3.32 to 2 64. 

Chemical characters. Some few varieties are infusibk, 
others melt into an enamel, the colour of which dcpendi 
that of iJie specimen. 

Comptmtum. SilexT3; alumtoe 14 5; lime 1 ; sodal- 
oxide of iron 1 ; oside of manganese 0.1 ; water 8.5. — Slap- 
ToA. 

DisUnclive characlers. lis imperfectly concboidal fraciurf 
will dislinguisb it from obsidian, which also has a more vitre- 
ous lustre than pilchstone. lis fusibility will distinguish il 
from flint, jasper, semi-opal, and horostone. 

It ia found in primitive countries, also in trap rocks, in lata, 
and in formations of doubtful origin. Though generally fouiui 
in veins and amalt masses, it sometimes forms whole moug. 
tains, as Kirwan stales to be the case in Misnia ; Pinkerloti 
states the same tact in regard to certain mountains in 
many and New Spain. 

Localities. Cairngorm, in Scotland. Germany, in manj 
places. Ireland, near Dublin. Mexico, Teneriffe, &c. 

U. B. Bare Hills, near Baltimore, Md. in serpentine. 

Pinkcrton mentions a pilchstone porphyry which occurs ai 
Auvergne, in France. The base is dark bottle green, "ni 
lighter green crystals of felspar. In a specimen of this kin" 
belbre ma, the crystals of felspar often cross each oibet,*' 
are set in the form of stars, and being of a light apple greeoi 
contrasted with the dark ground, forms a beautiful miner ' 
Species '24. lava. 

External characters. Colours, yellowish, or greenish ^re*. 
greyish black, or greenish black, sometimes sulphur yello"- 
and often spotted with red ; occurs massive, with inteniu 
marks of fusion, being vesicular, or porous, the vesicles being 
empty; fracture more or less conchoidal, or fibrous; luff* 
glistening or shining ; opake, or fjebly translucent on it^ 
edges ; also compact, with a dull earthy fracture, and oftw 
containing crystals of felspar, leucile, hornblende, dicc, ; btil- 
tie ; oflen attracts the magnet. 
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I Chemical characters. Fusible intd a dwck coloured gUuMU 
I Composition. (Compact lava.) Silex51 ; alumtne 19 ; lUne 

' lO; soda 4; iron 14; water I. — PkilUps. 

Distinctwe characters. Lava is heavier than pumice, and 
does not possess its fibrous aspect, nor its silky lustre. 

It is found in volcanic countries only, and is the product of 
tfaie action of volcanic fire on earthy minerals. 

Localities, Etna, Vesuvius, Hecla, and most other volca- 



Wemer and Jameson notice two kinds of lava, slag lava^ 
^uadfoam lava. Hauy enumerates six species, and Karsten 
nine. Many mineralogists, however, believe that some sub- 
stances formerly included among the lavas, are not volcanic 
I>Toducts, and consequently not true lavas. 

Lava frequently includes crystals and other substances 
^^pvhich are easily fusible, but which in appearance have not 
l^een altered by the fire ; such are felspar and hornblende. 
C3n this account some mineralogists have doubted its volcanic 
c^rttin. 

The above description is intended to embrace only such 
^mibstances as are undoubted lavas. 

Species 25. pumice. 

External characters. Colours, greyish or yellowish brown, 

^>r light smoke grey ; occurs massive ; structure fibrous ; tex- 

'^ure extremely porous ; pores round, or elongated ; lustre 

shining, pearly ; very brittle ; opake, or translucent on the 

^dges ; scratches glass and steel ; fracture fibrous, or imper- 

6^y conchoidal ; yields to the knife : sp. gr. 1.4, but is 

sometimes so light as to swim on water. 

Chemical characters. Fusible into a yellowish green glass 
full of bubbles. 

Compositian. Silex 77.5 ; alumine 17.5 ; oxide of iron 1« 
75 ; potash and soda 3. — Klaproth. 

Pumice is generally considered a volcanic product, though 
some geologists consider it an aqueous deposite. That it is 
sometimes of volcanic origin, there cannot be a doubt, as in 
some cases of submarine volcanoes, pumice has been formed, 
and floated on shore ; but all volcanoes do not seem to pro^ 
duce it, as it is but sparingly found at Vesuvius, and not at all 
at Etna. 



How is lava distinguished from pumice ?-^What istho origin of lava 7 
-What are the colours of pumice 7— >What is the origin of pumice 7 
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Pumice often contains crystals of hornblende, febpar, 
qnaTtz, mica, dec. 

Itocaiilits. Auvergne, in France. Iceland, Teneriffe, Li- 
pari, Hungary, &c. 

The pumice of commerce comes chiefly from Lipari. 

Vsci. It is used under the name of pumice stone, for scour. 
ing briiaa, polishing certain metals and glass, and by cafauwl 
makers for smoothing wood and varnish. In the couotrieB 
where it is found, it is sometimes employed as a buildiDg 
stone. 

Species 26. basalt. 

External characters. Colours, greyish black, brownirfi 
grey, or bluish black ; occurs in large amorphous masaee, oi 
in globular, columnar, or tabular forms ; fracture splin- 
tery, or coarse grained, uneven ; sometimea conchoidal ; lus- 
tre feebly glimmering, or dull ; opake ; streak, ash gtey; 
often porous, or vesicular; cavities sometimes of consiiieral^ 
size, of a flat, oblong, or round siiape ; often, also, porphyii- 
tic : ap. gr. from 2.8 to 3. 

Chemical characters. Fusible into an opake black glass. 
With boras it slowly dissolves into a greenish transpBrenl 
glass, 

Compositioji. (From Saxony.) Silex 44.5 ; alumine 
16.75; lime 9.6 ; magnesia 2.25 ; soda 2,6 ; oxide of inm 
20; oxide of manganese 0,12; water 3. — Phillips. 

Distinctive characters. It is of a darker colour, and waiB 
the greenish tinge of greenstone. And from indurated cln' 
and argilhte, it may generally be known from the difference 
of lustre and fracture, as well as from the vescicles aad cm- 
bedded minerals which it contains. 

Basalt is often porphyritic, containing embedded crysuK 
as hornblende, olivine, felspar, quartz, mica, analcime, cl*?' 
&c. Sometimes its cavities are lined with incrustatioM ol 
lime, steatite, and zeolite. 

It frequently attracts the magnet, and is subject to decoO- 
position, in consequence of the quantit\' of iron it contains' 
Variety 1. eoLUMwAit basalt. 

It occurs in columns of a prismatic form, having froratlii*^ 
to nine plane sides or faces, but more commonly only fivfl <" 
sis. These columns are of all sizes, from a few inches'" 
several feet in diameter, and sometimes nearly a hundred f«' 

e of pumica 7— What ate the ooloura of baBsEl T-WliJi 
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lugh} occasionally straight but oflener curved. The columns 
ue jointed, or composed of many pieces of the same shape 
sod dimensions, lying one on the other.* 
locality. Giant's Causeway, north of Ireland. 

Variety 2. globular basalt. 

Ettemtd characters. This variety occurs in tabular mas- 
ses, from a few inches to several feet in diameter. They are 
composed of concentric spheres, or layers, one without the 
other, forming globes, which are filled with lesser globes, gra- 
dually diminishing in size to the centre. These spheres are 
cross-cracked, so as to give the mass a radiated structure. 

Sometimes, says Mr. Bake well in hii^ geology, these spheres 
appear compressed against each other, so as to flatten their 
sides. At the centre they often contain a fragment of com- 
pact basalt, or some other substance, as a piece of shell lime- 
stone, as a nucleus. 

Basalt is undoubtedly a secondary rock, but mineralogists 
disagree as to the, mode of its formation. Some contend that 
nothing but fusion could have produced the crystalline form, 
and the vesicular structure of this rock ; while others see no 
difficulty in accounting for these and other peculiarities, on 
the supposition of its aqueous origin, and contend that basalt 
is a deposit from water. 

Notwithstanding the strong marks of fire which basalt seems 
to bear, there are many circumstances which discountenance 
its volcanic origin. It oflen contains substances apparently 
unaltered, which are easily fusible, as hornblende, felspar, and 
clay.- It also embraces organic remains, both of animals and 
vegetables, and sometimes rests on coal, or bituminous wood, 
without leaving any marks of fire on these substances. An- 
pther strong argument against its volcanic origin is, that it fre- 
quently alternates with limestone, and sandstone. 

On the whole, it is most probable that some basalts have 
originated from fire, and others from water. According to 
Phillips, the basalt of Germany is believed by most geologists, 
to be of Neptunian or aqueous origin, while that of France is 
universally acknowledged to be volcanic. 

Probably the most remarkable locality of this rock existing, 
is that called the Giant's Causeway, in the north of Ireland. 

* See Bakewell's Geologry. 

What is the form and appearance of globnlar basalt T-^'What ii lup. 
posed to be the origin of basalt 7— Where is the most remaikable locality 
of basalt ? • 
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At this place, a vast number of basaltic columns stand side ^'^ 
side, forming the walls of a gap, from the sea into the side o* 
the mountain. The area of this gapr is about 600 feet loo^ 
by 30 wide. The columns are mostly straight, and about 40 
feet high. 

Another very interesting locality of this mineral is at Cader 
Idris, in North Wales, where a vast number of these colunms 
are lying in confusion on each other, as though they had been 
thrown down by some terrible convulsion. Bakewell has given 
a drawing of this scene. 

Species 27. jaDe. nephrite. 

External characters. Colours, mountain green, passing into 
dark grass-green, sometimes light sea green ; occurs massive, 
and in rolled pebbles ; fracture splintery ; lustre glimmering, 
and greasy, when polished ; translucent, sometimes only on 
the edges ; unctuous to the touch ; strongly coherent, and 
very difficult to break ; scratches glass ; structure compact ; 
cleavage, none. 

Chemical characters. Fusible into a greenish glass. 

The descriptions of this mineral by different authors, are 
quite discordant. Kirwan says, jade is infusible by the strong- 
est heat of a furnace. Hauy and Cleaveland say, it is easily 
fusible by the blowpipe.* Aiken says, that it yields to the 
knife. Phillips, that it scratches quartz, <Scc. 

In respect to composition, Kirwan gives, silex 47 ; magne- 
sia 38 ; clay 4 ; lime 2 ; iron 9. 

Saussure, silex 57.75; lime 12.75; alumine l.-G ; oxide of 
iron 5 ; oxide of manganese 2 ; soda 10.75 ; potash 8.5 ; 
water 2.25. 

These characters and compositions are so widely different, 
as to render it impossible that they should belong to the same 
species. It is most probable, therefore, that the same naltie 
has been applied to minerals of entirely distinct species. 

The above specific description, applies to what the writer 
has considered undoubted specimens of jade. 

Uses. Its great tenacity, observes Jameson, enables the 
artist to execute on it beautifully delicate figures without the 
risk of breaking. The Turks cut it into handles for sabres 
and daggers, which they prize highly. It is said even to have 
been wrought into chains. 

What are the colours of jade ? — ^What ate the pecuUaritieB of jade ? 
What art the uaea of jade ? 
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^c H Specie* 28. chabasie.* 

^f Sxiemdl charaders. Colours, white, yellowish white, 
fneyuh, or pale red ; occurs in crystals only ; form, an obtuse 
^ 'f iknuboid, scarcely to be distingtiished from a cube, its aher- 
Bste angles being 94® and 86® ; subject to various modifica- 
tioDB ; cleavage parallel to the planes of the riiomboid , 
scarcely scratches glass ; translucent or transparent ; struc- 
ture lamellar ; crystals often implanted, or set on other mine- 
rals; lustre vitreous : sp.gr. 2.7. 

Chemical characters. Fusible with slight swelling into a 
white spongy mass. Acids do not act on it. 

Compositum. Silex 43^33 ; alumina 22.66 ; soda and pot- 
ash 9.34 ; water 21 ; lime 3.34. — Vauquelin. 

DistincHve characters. From carbonate of lime and zeolite, 
it differs in resisting the action* of acids ; fluor-spar, which it 
also resembles, is acted on by acids, phosphoresces when 
heated, and decrepitates, neither of which characters belongs 
to chabasie. 

It is found chiefly in amygdaloid, basalt, and greenstone. 
Localities. Oberstein, in Germany. Fassa. Island of 
Sky. The finest specimens come from the three first named 
places. 

CJ. S. Deerfield, Mass. in greenstone, and balls of zeolite. 
'^Hitchcock. 

Species 29. LSPindLiTE.f 

Eaiemal characters. Colours, lilac red, rose red, or pearl 
grey ; occurs massive, presenting an aggregate of minute, 
shiniDg, flexible scales, or hexagonal plates ; fracture fin^ 
graiined, splintery ; lustre, glistening and pearly ; yields to the 
knife with ease ; in powder^ unctuous to the touch : sp. 
gr. 2.8. 

Chemical characters. Fusible with ease into a transparent 
^obdle, at the same time says Aiken, tinging the flame pur- 
plish red. 

Composition. Silex 54 ; alumine 20.61 ; potash 9.6 ; oxide 
of manganese 0.5; lime 16 ; water 1.86. — VauqueUn. 

Another variety yielded, says Prof. Gmelin, silex 52.254 ; 
alumine 28.345 ; oxide of manganese 3.602 ; potash 6.903 ; 
lithion 4.792 ; fluoric acid 3.609. 

*From the Greek, signifying a particular species of stone, 
t From the Greek, signifying a scaly stone. 



What are the distinctive characters of chabasie V-In what rocks is 
chabasie found ?— -What are the colours of lepidoliCB ?— Is lepidolite fusi- 
ble, or infusible ? 
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Prof. Gmelin, before the «nal3nnsy supposed this minercii i 
have been mica, crystallized in large lamintt. — Sifttman'i 
JawmaL 

Dittinctwe charadersh Its appearance much resembles bb 
aggregation of small scales of mica, but mica melts into i* 
greyish or black enamel, and is not unctuous to the touch. 

Lepidolite is often a very handsome mineral. Its colour, if- 
preaching to that of peach blossom, in some instances, is re- 
markably soft and pleasant to the eye, while its scales are w 
disposed as to give it a glittering and brilliant lustre in wbat- 
ever direction it is held. 

Uses, It is cut into snuff-boxes, and various other ona- 
ments. 

Species 30. spodumeke. 

External charcuters. Colours, greyish, or greenish whh0 ; 
occurs massive, and in crystals ; structure laminated ; clea- 
vage parallel to the sides, and shorter diagonal of a rhombic 
prism ; lustre shining, and somewhat pearly ; translucent \ 
scratches glass ; cross fracture uneven and splintery : sp* 
gr. 3.19. 

Chmdcal characters. Exfofiates a little, and then melts i^^ 
a nearly limpid glass. 

Composition, Silex 64.4 ; alumine 24.4 ; potash 5 ; lii^^ 
3 ; oxide of iron 2.2. — Vauqudin, 

Distinctive characters. From.adularia, which it most rese^' 
bles, it differs in the shape of its rhomboidal fragments, s^^ 
in not emitting the peculiar moon-stone reflections. It ^ 
harder than carbonate of lime. Zoisite is commonly oT a 
darker colour, and melts into a porous glass. It is harder 
than ichthyophthalmite, which separates into flakes in nitric 
acid. 

Localities. Utoe, in Sweden, in a matrix of red felspar, 
quartz, and mica. Tyrol, in a granite rock. 

U. S. Goshen, Chester, Conway, Lancaster, and Steriing, 
Mass. At Groshen, it is abundant. — Robinson. At Sterling, 
it fiUs'the place of felspar in a granite rock. — SUUman, 

Species SI. cleavelandite.* 

External characters. ' Colours, white, greyish white, bluish, 

* In honour of Vxot Cleaveland, of Bowdoin University, Maine. 

What does lepidolite most resemble ?— What use is made of lejudo. 
lite ?— -What are the colours of spodumene ?— How does spodumene dif- 
fer from adularia ?-— What are the colours of cleavelandite ? 
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reddidi, or red ; occurs massive and crystallized in rhom. 
tabular crystals, of which the lateral edges are sometimes 
icaled ; crystals often aggregated, so as to present stellular 
ups ; structure 4aminated ; cleavage perfect in two direc- 
IS ; texture of the massive, approaching fibrous, bein^ com- 
led of slender crystals, diverging in rows from stniight or 
ved lines, and producing a feathery aspect ; translucent or 
oi-transparent ; scratches glass : sp. grv 2.50. 
According to Phillips, some specimens afford distinct clea- 
ve parallel to all the planes of a doubly oblique prism, yield- 
; to the reflective goniometer, in one direction, alternate 
gles of 93*» 30', and 86<> 30', in another direction, 119° 30', 
d 60° 30', and in another of 115° 65'. 
Chemical charcLcten. Fusible into a white translucent 

ISB. 

tiomposUian, Silex 70.7 ; alumine 19.8 ; soda 9.0 ; lime 
2 ; oxide of manganese 0.1. — Stromeyer. 
Mr. Levy, (Ann. Philo.) has examined Cleavelandite with 
iieh attention. Its primitive form he finds, as the result of 
lious observations, to differ from tjiat of felspar. 
The primitive of the present species is a doubly oblique prism, 
aile that of felspar is an oblique rhombic prism. These forms 
e incompatible, notwithstanding their great analogy. The 
species very nearly resemble each other, in every respect, 
id often occur in the same specimen. Cleavelandite, new- 
er, Mr. Levy observes, ha* a certain brilliancy which does 
>t belong to felspar. On re-examination of many specimens, 
Jretofore considered felspar, they hs^e been found to be 
leavelandite, either entirely, or in part. Mr. Levy, indeed, 
insiders the varieties of the present species, to be at least as 
imerous as those of felspar. 

Localities. Mr. Turner, of Edinburgh, from whose collec- 
m Mr. Levy has made the above observations, has speci- 
ens from Dauphiny, St. Gothard, T3rrol, Piedmont, Baveno, 
Iba, Vesuvius, Saxony, Sweden, Norway, Sibefia, Greenland, 
nited States, and South America. 

U. S. Haddam, Conn. Chesterfield and Goshen, Mass. 
t Chesterfield, it contains rubellite, green tourmaline, and 
idicolite. 

Species 32. siixdianite.* 

Exttmal characters. Colour, dark grey, inclining to clove 
* In honour of Benjamin Silliman, LL. D. of Connecticut. 



y^iere ia Cleavelandite fovand 7 ** 
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brown ; occurs crystallised ia four-sidecl rhomboidal fnauB, 
whose alternate angleB are 1 06° 30' an^ 73° 70' ; the ioclhii- 
tion of the base to the axis ofthe pnsm being 113"; c)«>ng« 
parallel to the longer diagoaal of the piism ; cross fractwti 
uneven, splintery ; cimcture lamellar; lustre oflhe cleaviM 
brilliant ; of tlie cross fracture, vitreous ; traneluceot on QK 
edges; angles and sides of tlie crystala oflen rounded j hard- 1 
ness greater than that of quartz ; sometimeH scratches topuji 
brittle, and reducible to powder; sp. gr, 3-41. 

Chemical characters. Infusible, even with borax. luaolu-l 
ble in acids. 

Composition, Alumine 54.111 ; silejt 42.6CG ; oxide' of 
iron 1.999; water 0.510. — Boteeti. 

Distinclive characters. It somewhat 'resembles zoiaite,b)U 
the infusihility and great hardness, as well as the crystalbB 
fomi, and espectally the peculiar cleavage of SiHimanite, tnS 
distinguish it from this, and perhaps every other mineral. 

The analysis of this specicH, and the quantity of several of 
its angles, has induced Prof. Mohs, to conplude that it may ba 
a variety of disthene-spar (cyanilo.J Butwe.may remarit, 
that minerals composed of entirely different constituents, MB 
found to crystallize under nearly the same angles, and thai 
the hardness and composition of SiHimanite, indicate a distinct 
species. The varieties of cyanite yield to the knife, while the 
present species scratches quartz, and even topaz. Sausnue 
and Laugier, both found cyanite to contain lime, Saussuie 
found, also 2-30, of magoesia. Klaproth found the same 
mineral to contain a little potash, neither of which beloDg to 
Sillimanite. 

LocalUy. Saybrook, Conn, in a vein of quartz, penetruiiig 
gneiss. 

CLASS VI. 

NATIVE METALS AND METAIJFEROUS MINERALS. 

This class includes the native metals, together with the ores, 
or metals combined with other substances, as oxygen, sulphnii 

In some ioatances, the quantity of metal does not amountto 
more than one third of the whole weight of the ore, with which 

Whit are the colours and chemical cbaraclers of Sillimnmta ?— Wbil 
are the dlBiinciive chatactere ur Sillimanite t— Where is [Ua i»tB i «r» 
touadi — What Bubstancea are \nc\a&e<l'm'ibBa\u^ cWil 
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itiiunuigedi the romainder being either iiome other metallic 
Mh ti n c e, or clay, fla1|rfiur, or silex, die. 

CfemUS 1. PLATINA. 

Thif metal is fouttd in its native state, and also combined 
iti||ithe metalsi iridiuaiy palladium, and rhodium. 

8peeie» 1. i^ative platina. 

Edenud character$. Colour, steel grey, approaching to 
^drtr white ; occurs in grains, seldom exceeding the size of 

pea ; hardaeu nearly equal to that of iron ; malleable, and 
'■iyrlike iron, be welded ; structure sometimes lamellar ; but 
nore oflen not obvious ; streak unchanged : sp. gr. 17.33. 

Chemical charatiers. Infusible by the blowpipe. By the 
compound blowpipe, slowly fusible. Soluble in aqua regia 
OQhr* Not oxidated by exposure to the air. 

Nothing is known of the geological situation of this metal, 
it being found only in small grains in alluvial deposits. 

LoealiUes. South America, and St. Domingo, but chiefly 
ui the former, where it occurs with zircon, iron ore, and native 
gold. 

Native platina is not perfectly pure, but is mixed with the 
petals palladium, iridium, and rhodium, together with a little 
iron. 

In a single instance, a mass of platina has been found 
Weighing 1 lb. 9oz. Idr. Its diameter is about two inches, and 
^ shape nearly round. It was found in Choco, South Ame- 
1^ and is preserved in the royal museum at Madrid.-^ 

Vsei. The infusibility of this metal and its insolubility in 
DH)et of the acids, renders it extremely valuable in the con- 
action of many useful instruments. In chemistry it is used 
^r spoons, forceps, evaporating dishes, dec. It is also em- 
>loyed in the construction of philosophical instruments, for 
uival uses, for the covering of other metals to prevent Uieir 
listing, for painting porcelain ware, dec. 

Genus 2. gold. 

Gold, like platina, is found only in the native state, though 
ften alloyed with other metals. - 

Species 1. native gold. 

External charaders. Colour, golden, or orange yellow, 
issing into greyish yellow ; occurs oAassivej capiflary, amor- 

Whmt are the ttatei in which idatiiia is found 7— What are the uses of 
fttina ? — In what state is gold firand ? 
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phous, dentritic, and crystallized, in- cu1>e8, and octoh^ 
with various modifications '; fracture hackly ; lustre meteOWp 
sofl and malleable : sp. gr. 14.85 to 19.26. vi 

Fig. 138. 



Fig. 138. The octohedron. 




Fig. 139. 




Fig. 139. The same with the edges trunca- 
ted. 



Fig. I4e. 




Fig. 140. The rhombic dodecahedron. 



These are some of the common forms under which crystal- 
lized gold appears ; but in many instances the cr}'stals are 
very irregular, and their geometrical forms difficult to deter- 
mine. The crystals are generally minute. 

Chemical characters. It is soluble in nitro-muriatic acid, 
which solution will tinge the skin of an indelible purple. Fu- 
sible with the blow pipe. 

Dislinetme characters. The malleability of native gold 
will distinguish it from iron and copper pyrites, and from yel- 
low mica, for 4ach of which it is often foolishly mistaken. 

Gold is found in rocks, and in alluvial soils. The rocks^ 
according to Kirwan, in which it most oflen occurs, are 
granite, or qusirtz, slate, hornstone, sandstone, and limestone. 
It also occurs in veins of iron ore, antimony ore, barytes, 
blende, dec. 

The gold of commerce is, however, almost exclusively 
found in alluvial deposits, where it occurs in small particles, 
or grains called gdd dust. 



What are the crystalline form» of native gold 7— What art the diitinc* 
tive charactors of native gold 7 
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Jkccoiding to Mawe, the gold mines of Brazil and Africa, 
entirely on the surface, the gold being separated from the 
sand and gravel, among which it 'is found, by the simple act of 
washing. 

In Brazil, alone, according to the same author, above twenty 
terns weight of gold are annually procured, which forms a 
large share of thp circulating medium of Europe. 

- In Africa, gold dust is an article of commerce, and consid- 
erable quantities are exposed for sale, or to exchange for 
commodities. 

The gold of Africa is often adulterated with those varieties 
of pyrites, which are nearest its colour, and also with brass 
filings. 

This fraud might easily be detected, by throwing the dust 
into nitric acid, which would dissolve the other substances, 
leaving the gold untouched. 

Gold is found in greater or less abundance, in almost every 
part of the globe. Jameson observes, that although in com- 
parison with iron, gold occurs in very small quantities, yet it 
is nearly as widely distributed in nature. 

In some rare instances, considerable masses of gold have 
keen found. In 1730 a mass was found in Peru weighing 45 
pounds. In Paraguay, several masses are said to have oc- 
curred weighing from 20 to 50 pounds. Clcaveland mentions 
a mass found on Meadow Creek, N. Carolina, which weighed 
28 pounds, and Phillips mentions one which occurred in Wick, 
low, Ireland, weighing 22 ounces. 

In the viceroyalty of La Plata, in South America, there are 
thirty gold mines, or workings. 

The mines of Hungary are said to be the most valuable in 
Europe. 

The gold mines of the United States, are confined to the 
state of North Carolina. According to the statement of 
Prof. Olmsted (Sill. Jour. vol. 9), the gold countiy is spread 
over a space of not less than a thousand square miles, in that 
state. 

Reed's Mine, in Cabarras County, where the large mass 
above mentioned was found, has also afforded many smaller 
pieces weighing from four to mi hundred penny weights. 

Anson Mine, is situated in tM county of Anson, on the wa- 
in what foreign countries is gold found ? — ^What has been the weight 
of some masses of native gold ? — ^Where has gold been found in &is ; 
country ? 
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DisHnetwe ckaraeter. Its want of ductility will digtingiush 
it from native silver. 

LocaUHu. Hungary, Siberia, and Sweden. It is found 
with native mercury, and cinnabar. 

Species 3. sulphijret of HERcuBr. cinnabab. 

Aetemdl characters. Colour, scarlet 6r carmine, passing 
into cochineal red, and lead grey ; occurs massive and crys- 
tallized in acute rhomboids, variously modified ; translucent, 
or opake ; streak scarlet red ; lustre adamantine, inclining to 
metallic ; fracture granular or fibrous : sp. gr. 8. 

It sometimes occurs in thin plates, or tabular crystals, and 
rarely in imitative shapes. 

Chemical characters. It is volatile before the blowpipe, 
with the odour of sulphur. 

Composition, Mercury 84.5 ; sulphur 14.75. — Klaproth, 

Distinctive characters. From red silver ore, sulphuret of 
arsenic, red oxide of copper, and arseniate of cobalt, it is 
distinguished by entirely disappearing before the blowpipe, 
without the odour of garlic, or without leaving a metalhc 
globule. 

Variety 1. fibbous cinnabab. 

txtemal characters. Colour, scarlet red, oflen with a 
tinge of yellow ; occurs massive ; structure fibrous ; Imitre 
shining silky ; soils the fingers ; often invests other minerals. 

Slaty Cinnabar, This variety scarceljr differs from the 
others, except in possessing irregular smooth faces, having a 
slaty appearance when broken. 

LocaUiies, Upper Carinthia, in gneiss. Transylvania, in 

grey wacke. Its most important repositories are Idria, in 
amiola, and Almandin, in Spain. At Idria the mine has 
been wrought several centuries, and is now many hundred feet 
under the surface of the earth. A great proportion of the 
mercury of commerce is obtained from this locality. It occurs 
in beds of bituminous shale, associated with black mineral re- 
sin, grey sandstone, and limestone. The product of this mine 
has been chiefly sold to Spain, by a stipulation between the 
German and Spanish governments. 

The mines of Almandin occur in a mountain clay-slate, and 

shale, and have been worked more than two thousand years. 

In South America, there are several quick-silver mines, but 



What is the colour of native cinnabar ?— How ia native amalgam dia. 
tinguiahed from other minerals ? 
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the quantity of metal which they produce is small, wh^n com- 
pared with those already mentioned. 

U. S. On the borders of the lakes Huron, Michigan, St. 
-Clair, and Erie, and at the mouth of Vermillion river, cinna- 
bar occurs in the form of a dark red sand, which, according to 
Mr. Stichney, yields about 60 per cent, of mercury. 

Mode of obtaining Mercury from the Cinnabar. The cinna- 
bar being mixed with iron filings, or lime,' and placed in re- 
torts ; on the application of heat, the sulphur unites with the 
iron filings or lime, while the mercury being thus disengaged, 
is distilled over in its pure state. 

Uses. A great proportion of the mercury of commerce is 
employed for the extraction of silver from its ores by amal- 
gamation. According to Humboldt, the quantity employed 
in South America for this purpose amounts to about twenty- 
five thousand quintals annually. 

Mercury is also used in the ^Construction of two of the most 
important among philosophical instruments, the barometer and 
thermometer ; when united with tin foil, it forms the amalgam 
placed over the backs of looking glasses. It is also used in 
the process of gilding, and in medicine it is the basis of sevQi. 
ral preparations of the highest value, and for which there b 
no substitute. 

Species 4. muriate of mercury. 

External characters. Colours, greyish white, yellowish 
white, and ash grey ; occurs massive and crystallized, in four- 
sided prisms, terminated by four-sided pyramids ; with rhombic 
faces, also in crystalline crusts ; translucent ; streak white ; 
crystals very small ; lustre adamantine ; fracture conchoidal ; 
yields to the knife : sp. gr. 6.4. 

Chemical character. Volatile before the blow pipe. 

Composition. Oxide of mercury 88.48 ; muriatic acid 11* 
52.—Moh8. 

Distinctive characters. The muriate of silver which it most 
resembles, is sofl, and leaves a globule of the metal under the 
blow pipe. 

Localities. Idria, in Germany, and Almandin, in Spain, in 
cavities of sandstone, or clay, with cinnabar. 

Genus 4. — silver. 
Silver is found native, also combined with sulphur, and mu- 
riatic acid, forming sulphuret and muriate of silver. It like- 
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How is mercury extracted from cimiabar ? — What are the chief u»e« 
of mercury ? — What is the compoaitiou o^ xi»m»XA olisi^x^s.^ri'V 
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wise exists in the metallic state, combined or mixed with sere- 
ral other metals. 

Species 1. native silveb. 

External characters. Colour, silver white, often tarnished 
grey or reddish ; occurs dentiform capillary, ramose, massive, 
reticulated, and in plates and spangles ; also crystaUized in 
cubes and octohedrons: sp. ct. 10 to 10,5. 

Chemical characters. Fusible into a globule. Soluble in 
nitric acid, forming a solution which tinges the ^kin indelible 
black. 

Composition, Silver, with a little iron, antimony, copper, 
or arsenic. 

Distinctive characters. Its colour and malleability, will al- 
ways distinguish it. 

It is found in primitive, and secondary rocks, with the ores 
of silver, copper, cobalt, &c. 

Localities, Saxony, and Suabia, in gneiss and mica slate. 
Bohemia, Norway, Ireland. In several places in England, 
and in many of the mmes of South America. 

CJ. S. Huntington, Conn, with native bismuth. Near Ports- 
mouth, N. H. a single mass has been found. Near Sing Sing, 
N. Y. in a small vein. 

Native silver often occurs penetrating crystals, or amor- 
phous pieces of common quartz. These, when the quartz is 
transparent, are sometimes cut into various shapes, and po- 
lished as cabinet specimens, or curiosities, and are often very 
beautiful. 

In several instances, large masses of native silver have been 
found. Thus many years since, a mass occurred near Frey- 
berg, in Saxony, weighing 1001b. Iqr. Another mass was 
found in the mine of Konsberg, which weighed 5601b ; and 
Jameson mentions a block of the same metal discovered in 
the mine of Schneeberg, in Saxony, which ^ was so large, that 
Duke Albert descended into the mine and made use of it as a 
dinner table. This huge mass, when smelted, produced four 
hundred centners, (a centner being one hundred and ten 
pounds,) of pure silver. 

Species 2. antihoniaIi silveb. 

£xtemal characters. Colour, silver or tin white ; occurs 
massive, in grains, and in hexahedral prisms, or cylinders ; 

What are the substances with which silver is found combined ? — What 
if native silver ? — ^How may native silver be distinguished ? — What 19 
said of large masses of native silver ? 
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also in curved laminsB ; lufltre metallic ; yields to the bufe ; 
fracture conchoidal ; not malleable": ep. gr. 9 to 10. 

Chemical characters. Fusible, with die emission of antimo- 
nial vapour, into a globule of silver. 

CamposiHan. Silver 84 ; antimony 14. — Klaproth. 

Distinctive characters. It is distinguished from native A 
ver by its want of ductility, and the antimonial vapour, under 
the blowpipe ; from arsenical iron, and arsenical cobalt, by its 
want of the garlic odour, when heated, and from white colNiIt 
ore by not giving a bhie globule with borax. 

It is found in granite and clay-slate, associated with the 
other ores of silver. 

Localities, Spain, Suabia, the Hartz, Allemont, in France. 

It is a rare mineral. 

Species 4. sulphubet of silveb. 

External characters. Colour, dark lead grey, oflen with an 
irridescent tarnish ; occurs in cubes, and octohedrons ; also 
recticulated, ramose, lamelliform, amorphous, and in plates; 
lustre metallic ; cleavage imperfect ; fracture flat conchoidal; 
malleable ; easily sectile ; sp. gr. 7. 

Chemical characters. Fusible with intumescence, and odoor 
of sulphur, leaving a globule of silver. 

Composition, Silver 85 ; sulphur 15. — Klaproth, 

Distinctive char(f.cters. From native silver, it may be known 
by its less specific gravity and its sulphurous odour under the 
blow pipe. 

It occurs in primitive and secondary rocks, and is associa- 
ted with the other ores of silver. 

Localities. Freyberg, Bohemia, many places in Peru, and 
Mexico, the Hartz, Cornwall, and other places in England, 
and in Lower Austria. 

U. S. Livingston's lead mine, Columbia county, N. Y. 

The present species is found in almost every silver mine. 
in greater or less quantity, and is an important ore for the ex- 
traction of silver. 

Variety 2. bbittle sulphubet of silveb. 
External characters. Colours, dark lead grey, or bluish 
grey, passing into iron black ; occurs massive and dissemi- 
nated; also in hexahedral prisms, with truncated termM 
edges, and so short as to become lenticular ; lustre metalHc, 



What is the composition of antimonial silver ? — ^What is the colour of 
Bulphuret of silver 7— What is the composition of sulphuret of silver?— 
Is tbia ore of any importance 1 



MUfERALOGT. 



285 



tNrdall; stnicture foliated; crystals mostly intercept each 
other ; soft and brittle ; fracture conchoidal : sp. gr. 7. 

Chemical characUrs, Fusible with the evaporation of sol- 
phur, arsenic, and antimony, into a globule of silver, surounded 
hf a slag. Soluble in nitric acid. 

OfMfipon^um. Silver 66.5 ; antimony 10 ; iron 5 ; sulphur 
18 ; arsenic and copper 5. — Klaproth, 

Ihsimctioe characters. It differs from sulphuret of silver, 
in its want of malleability, and from arsenico.antimonial silver, 
hy its darker colour and brittleness. 

It is found in primitive rocks with the other ores of silver, 
and is a rich ore. 

Localities, Near Freyberg, in Saxony. Bohemia, and 
Hungary. 
Species 5. sulphuretted antimoihal silver, red silver. 

External characters. Colour, red, of various shades, passing 
into lead grey, and greyish black ; powder crimson red ; oc- 
curs in masses and grains, also dentritic, membranous, capil- 
lary, and crystallized, in hexahedral prisms, terminated by 
hezahedral pyramids, variously modified by truncation ; also 
in double six-sided pyramids, with the edges replaced ; lustre 
metallic adamantine ; crystals oflen striated ; structure im- 
perfectly foliated ; yields to the knife ; translucent, opake : 
sp. gr. 5.20 to 6.68. 

Fig. 141. 



Fig. 141. A six-sided prism, terminated by three 
sided pyramids, the faces of which stand alter- 
nately on the lateral edges of the prism. 




Fig. 143. 




Fig. 142. A double six-sided pyramid, with the 
acute angles truncated. 



What is the colour of sulphuretted antimonial silver 7— What are the 
crystalline forms of sulphuretted antimoitial silver 7 
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i...ii:i . ^I'-.i.irr *;-»:ij!iTf: iravin-, and in leaving a 

•ii.tr. '»«*i..Miii:»r'. ji 'r:»?rcurT is entirely dissipa* 

i. . iivw t,.i.. '':;»: -uifMHiT^: of Silver is malleable. 

..'.' 'li. i'«:r j»rin:£ sibmitted to the blow ppe 

.^ .. .■ •; -u ..\*':e J r" ■:opper is easily reduced to 

1 ,titii T. 3Ui:a-slate, and porphyry. 

"•.. >»-i.'rinui. Tr.ins]^'lvania, Spain. Italy. 

- 'li>.'.'j. iriii Peru. 

. . «i .- .ri-.r-on of silver 

1 
..'. . . v-C:*v,.v<ry or siLVEH. ■ 

- -I'.uf. iT-y, or blackish grey : oc- j 

>cs.!mi-:wLL»:'; . fricture uneven; texture 

>..«._ i>i«:i.iij;^ iic'iu,. _o ; brittle. 

'. ... -li. ■*:..*./•*. "' -isiiL) It. ia.'i e 3 silv reduced. Effer- 

...... ^' Li "*i. > ^iTOcciio acid 12 ; oxide of an. 

:i «. -\u>;.L:i0^i;i;. NidOi^i, LQ SUlphatC of baijteS. 



. ^. iw .vjL.^ n. Jv yLWHR, HORN SILVER. { 

». ," luur, y^fdrl grey, greenish or red. 

- . .it.^.uis*> white and brown; occurs 

:v. iiuiC'Laik T^ni form, amorphous, and 

^ . ^.i tK^'vii!!;^ ii^i acicular prisms; van- 

. ,.!.>.<. II 111^ jLiji waxy: soft, yields to 

. .. Vv*»»* '•«..'ti4.'A"^nt : becomes brown 



. .'v .1 :ijj* .-.rf ■ — ^What is the compo- ^ 
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Ckemkdl ekarmcUr$. Funble in the flame of a candle* 
Under the blow pipe, emits muriatic acid fumes, and is reds- 
ced to a globule of silver. Rubbed on moistened zine^ ii 
leaves a film of silver. 

Composition. Muriate of silver 88.7 ; oxide of iron 6 ; 
alumine 1.75 ; sulphuric acid 0.25. — Klaproth. 

DuHnctive characters. The muriate of mercury which it 
resembles, is entirely volatile before the blow pipe. The 
present species leaves a silver globule. 

It is found in primitive rocks, with the other ores of silver. 

Localities, Friberg, in Saxony. Hungary, in several 
mines. South America, Cornwall, England, Siberia, Spain, 
and France. 

It is a good ore for the extraction of silver. 

Subspecies 1. argillacbous mubiate of silveb. 

External characters. Colours, browhish white, greenish 
white, or pale green, externally bluish or brownish ; occurs 
massive, and coating other minerals \ fracture earthy ; opake ; 
soft, sometimes nearly fluid. 

Chemical characters. It feebly aglutinates under the blow 
pipe, while minute globules of silver flow from the mass. 

Composition, Silver 24.94 ; muriatic acid 8.28 ; alumine 
with a trace of copper 67.08. — Klaproth, 

Locality, Andreasberg, in the Hartz. 

Silver was probably unknown to the antediluvians, as it is 
no where mentioned in the writings of Moses, who only 
speaks of brass and iron, among the metals. In the time of 
Abraham, it appears to have been an article of common traf- 
fic, in the form of bars and iijgots. — Calmet. 

According to Humboldt, the late annual product of the 
South American silver mines may be estimated at more than 
32 millibns of dollars. 

According to Shaw, the quantity of gold and silver extracted 
from the American mines, from 1492 to 1803, has been equal 
in value to 5,706,700,000 dollars, of which immense sum it 
is estimated, that including the booty which the Spaniards took 
from the natives, about 5,445,000,000 was carried to Europe, 
making a yearly average of 17 millions and a half for 311 
years. 

What are the chemical characters of muriate of silrer ? — ^What is the 
use of muriate of silver ?— At what period of the world did silver come 
into use ?— What is said of the quantity of gold and silver which has been 
raised from the mines of South America ? 

21 
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The annual importation of tkeae metals from Sooth Amer- 
ica to £urope has been ccMistantly increasing. From 1492 
to IdOO, the yearly importation did not exceed 250,000 dol* 
lars. From 'l500'to 1545, it amounted to 3,000,000. From 
1545 to 1600, it was 11,000,000. From 1600 to 1700, to 
16,000,000. From 1700 to 1750, 22,000,000 and a hiE 
And lastly, from 1750 to 1803, the annual amount was 35,- 
300,000 dollars. 

Humboldt calculates the weight of silver raised firom these 
mines in three centuries, to have been 316 millions of pounds. 

Genus 5. coppeb. 

Copper is found native, also combined with sulphur, with 
oxygen, carbonic acid, arsenic acid, sulphuric acid, muriatic 
acid, and with several of the metals. Its ores are very na* 
merous, and many of them highly beautiful and interesting. 

Uses. Copper, next to iron, is probably the most indispen- 
sable metal, to the wants of man. Its uses are various and 
generally known. Brassj a compound, in universal use, is 
composed of copper and zinc. Bell metal, bronze, pinchbeck, 
speculum metal, and many other useful compounds, are al- 
loys of copper, with various other metals. Its salts and oxides 
are employed as paints, in colouring, and enameling, &c. 

Species 1. native cop?kr. 

External characters. Colour, copper red, tarnished exter- 
nally brownish black ; occurs dentrilic, capillary, renifonn, 
and amorphous ; also crystallized in cubes, and octohedrons, 
variously modified by truncation ; malleable : sp. gr. 8.5. 

Chemical characters. Fusible. Soluble in acids, forming 
salts, which give a beautiful blue when mixed with liquid am- 
monia. 

Composition. Copper, nearly or quite pure. 

It is foimd in the veins of primitive and secondary rocks. 

Localities. Siberia, Suabia, Saxony, Norway, and in many 
of the copper mines in England. 

U. S. Monroe county, Illinois. Near Lake Superior, 
North West Territory, a mass was found weighing by esti- 
mation 2,2001bs — Schoolcraft. Orange county, Vir. Bine 
ridge, Md. Adams county, Penn. Woodbridge* N. J. Ham- 
den hills. Conn, a moss wa^ found weighing about OOlbs. 
Also 12 miles from New HaVen, another mass was found of 
6lbs. weight. — Silliman. 



WhtX are the substances with which copper is found combined?— 
\Vh»t ia the appearance of naXivo cop^exl— >^\i^x'\% «»iiiQClBi^ein>**' 
OS of native copper ? 
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Species 2. svLPHintET of copper. 

Esiemdl characters. Colour, blackish lead grey, some- 
tilBBP irridescent ; internally lead grey, or tin white ; occurs 
iiiasdiye, and in pseudomorphous crystals ; also crystallized in 
kng tabular six-sided prisms, variously modified, and in ob- 
tose, and acute double six-sided pyramids, with the summits 
often truncated ; structure perfectly lan^ellar ; cleavage easy, 
with brilliant faces ; easily broken into grains ; crystals small 
and grouped ; the massive sectile, passing into hard ; fracture 
conchoidal : sp. gr. about 5. 

Chemical characters. Fusible with the odour of sulphur, 
into a greyish metallic globule. Soluble in hot nitric acid. 

Composition. Copper 76.50 ; sulphur 22 ; iron 0.50. — 
Klaproth. 

Distinctive characters. Grey copper decrepitates under the 
blow pipe, and is harder than the present species. Grey an- 
timonial copper gives out the fumes of antimony. Red oxide 
of copper is easily known from it, by the difference of colour. 

Species 3. februginous sulphuret of coffer, coffer 

PYRITES. 

External characters. Colours, golden, or brass yellow, 
often with an external irridescent tarnish ; occurs dentritic, 
stalactical, amorphous, in concretions, and crystallized ; form, 
the tetrahedron, with the solid angles oflen truncated, also the 
dodecahedron, formed by raising a three-sided pyramid, on 
the faces of the tetrahedron ; lustre shining, and metallic ; 
structure lamellar ; cleavage parallel to the faces of the octo- 
hedron ; faces brilliant ; crystals small and seldom perfect ; 
yields to the knife : sp. gr. 4.3. 

Chemical characters. Fusible into a black globule, which 
on continuing the heat becomes magnetic. Tinges borax 
green. . 

Compantion. Copper 40 to 35.5 ; iron 40 to 33 ; sulphur 
20to3K> 

Different specimens seldom yield the same proportions of 
these in^edients. It oflen contains a portion of silex. 

Distinctive characters. It resembles iron pyrites, but this 
is commonly of a bronze yellow, and does not tinge borax 
green. Native bismuth is. laminated, and melts with great 

What is the colour of sulphuret of copper ? — What is the composition 
of sulphuret of copper ? — ^What is the colour of copper pyrites ? — How 
may this ore be (Ustinguished ? — ^What is the composition of copper py- 
rites ? 
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ease into a bright globule, that of the present species being 
black. Native gold is malleable. 

It is found in primitive and secondary rocks, and is one of 
the most common and abundant ores of copper. 

Localities. Spain, Bohemia, Siberia, Silesia, Norway, Ja> 
pan, Cornwall, and many other places in England. 

U. S. Perkiomen lead mine, Penn. Also, in Chester, Dela- 
ware county. On the' Hudson, N. Y. in many places. Chesh- 
ire, Simsbury, Farmington, and Granby, Conn. Wobum, 
Brighton, and Cambridge, Mass. 

It is a valuable ore for the extraction of copper, and from it 
a great proportion of that used in commerce, is obtained. 

Variety 1. purple copper. 

External characters. Colours, blue, or yellow, sometimes 
intermediate between bronze yellow, and copper red ; irrides- 
cent ; occurs massive, and crystallized in the form of cubes 
•with curvilinear faces, and truncated angles ; also in plates 
which are sometimes hexagonal ; structure imperfectly lamel- 
lar ; cleavage parallel to the planes of the regular octohedron ; 
sofl ; easily frangible ; lustre metaUic ; subject to tarnish : 
sp. gr. 5. 

Chemical characters. Fusible into a globule which is mag- 
netic. Effervesces with nitric acid. 

Composition. Copped 58 ; iron 18 ; sulphur 19 ; oxygen 
5. — Klaproth, 

Distinctive characters, Rs greater specific gravity, and its 
variegated colours, will distinguish it from ferruginous sulphu- 
ret of copper. 

It is found in primitive and secondary rocks, with the other 
ores of copper. 

Localities, Arendal, Cornwall, Switzerland, Saxony, d^c. 

Species 4. grey copper. 
External characters. Colour, steel grey, passing into iron 
black ; streak brownish ; occurs amorphous, disseminated) 
and crystallized in tetrahedrons, of which Hauy has enumera- 
ted twelve modifications ; lustre glistening and metallic ; brit- 
tle ; crystals small and grouped : sp. gr. about 5. 
Fig. 144. 



Fig. 144. The tetrahedron, with the edges 
bevelled or replaced by two planes. 



Of what use is this ore I^Whut \» Mi^ q£^nsv\» oo^B^^et I 




Fig. 145. 
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Fig. 145. The same, with the edges, and solid 
angles truncated. 



Fig. 146. 




Fig. 146. The p3rramidal dodecahedron, with 
curved faces. 



Chemical characters. Fusible, but not easily reduced to 

) metallic state. 

Composition. Copper 52 ; iron 23 ; sulphur 14. — Chenevix. 

Distinctive characters. Specular oxide of iron is magnetic ; 

ienical iron is harder than grey copper, and gives out ar- 

lical fumes when heated. 

[t is foiind with the other ores of copper, and with those of 

Q in primitive and secondary rocks. 

Localities, Friberg, in Saxony. Gomor, in Hungary. 

t^eral places in the Tyrol. Spain, Scotland, England, &c. 

Species 4. tennantite. 

External characters. Colour, lead grey, passing into black- 
grey ; occurs crystallized in the form of rhombic dodeca- 
Irons ; also in cubes and regular octohedrons ; cleavage 
)erfect ; structure foliated ; lustre metallic ; streak reddish 
J ; brittle : sp. gr. 4.37. 

Chemical characters. Burns with a bluish flame, and then 
its arsenical vapours, leaving a black magnetic scoria. 
Composition. Copper 45.32 ; arsenic 11.84 ; iron 9.26 ; 
phur 28.74 ; silex 5. — Phillips, 
locality, Cornwall, Eng. in several of the copper mines. 

Variety 1. white copper. 

External characters. Colours, internally nearly silver white, 
letimes with a tinge of yellow ; soon tarnishes ; lustre 
tallic and glistening ; occurs massive and disseminated ; 
Ws to the knife ; fracture fine grained, uneven ; brittle : 
gr. 4.5. 

Oheviiical characters. Fusible, with arsenical vapours, into 
ark slag. 

Vhnt is the colour of grey copper ?^What are crystalline fornw oi 
y copper ? — ^What is Tennantite ? * 

21* 
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Composition. Copper 40 ; the remainder being iron, arse* 
nic and sulphur. — Yauquelin. 

Localities. Cornwall, with other copper ores. 

U. 9. Fairfield, Conn, in compact masses, colour metallic : 
sp. gr. 5. — SiUiman. 

Species 5. sed oxide of coffer. octohrdsalV:;offek. 

External cJuiracfers. Colour, red, of various shades, as 
deep cochineal red, greyish red, and pure cochineal red ; oc- 
curs amorphous and crystalhzed in regular octohedrons, and 
cubes, variously modified by truncation, and bevelment ; struc- 
ture lamellar, but rarely visible ; cleavage paraUel to the 
; planes of the octohedron ; lustre metallic adamantine ; frac- 
ture conchoidal, uneven ; translucent ; yields to the knife ; 

brittle ; powder vermillion red : sp. gr. 4 to 5.0^ 

Fig. 147, ' 



Fig. 147. The regular octohedron, the pri- 
maiy form. 




Fig. 148. 




Fig. 149. 




Fig. 148. The same, with all the solid angles 
truncated, producing quadrangular planes. 



Fig. 149. The octohedron, with its edges 
and solid angles truncated, the angles produced 
by the truncation being slightly bevelled, form- 
ing three planes. 



Fig. 150. 




Fig. 150. The rhombic dodecahedron, with 
all its edges and solid angles slightly truncated. 



According to Phillips, this mineral occurs under 100 secon- 
dary forms. 

What is the composition of white copper ? — ^What are the crystalline 
forms of octohedral copper ?^IIow many secondary fomw of tUs ore 
are said to exist ? 
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Chendcal eharacUn. Fusible, and easily reduced to the 
metallic state. Dissolves with effervespence, in nitric acid ; 
in muriatic acid, without effervescence. 

Composition. Copper 91 ; oxygen 9. — Klaproth. 

Copper 88.5 ; oxygen 11.5. — Chenevix, 

DisUnetive characters. The red colour of this species, and 
its. effervescence in nitric acid, will distinguish it from red 
silver ore, which does not effervesce, and from the sulphgrets 
of copper, which are not red. Cinilabar does not effervesce, 
and is volatile by the blowpipe. 

Oxide of copper is found in primitive, and secondary rocks, 
associated with the other ores of copper. 

It is found in small quantities, but its localities are nu- 
merous. 

Species 6. blue carbonate of copper. 

External cTiaracters, Colour, blue, of different shades, as 
azure or indigo blue ; occurs massive, stalactical, encrusting, 
disseminated, and crystallized ; primitive form, the oblique 
rhomboidal prism ; secondary forms an octohedral prism, with 
dihedral summits, and an oblique four-sided prism, truncated 
on its two opposite lateral edges, and terminated by four-sidea 
summits ; fracture imperfectly foliated, usually presenting 
broad diverging fibres. 

Chemicai characters. Infusible without addition ; with bo- 
rax, gives a green glass, and yields a metallic globule. Dis- 
solves with effervescence in nitric acid. 

Composition. Oxide of copper 70 ; carbonic acid 24 ; wa- 
ter 6. — Klaproth. 

Distinctive characters. The sulphate of copper, which it 
may resemble^ is soluble in water. Azure phosphate of iron 
becomes magnetic under the blowpipe. 

Some specimens of implanted crystals present briUiant shi- 
ning faces in every position, and being of an intense rich blue, 
are peculiarly striking and beautiful. 

It is found in primitive and secondary mountalis. 

Localities. Chili, Bohemia, the Hartz. IVfost of the cop- 
per mines in England. Chessy, in France. Uralian moun- 
tains, i&c 

U. S. Perkiomen lead mine, Penn. Schuyler's mines, N. 
JL Hartford, C6nn. 

Jameson remarks, that this species is not only used as an 



What is the composition of this ore t— What is the composition of 
blue earbooate of oiipper ?<-Whi.t it the use of blue carbonate of copper 7 
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ore of copper, but also as a pigmenty called mamUain JHue, of 
which there is a manufactory in the Tyrol. 

Species 7. gbeen carbonate of coppbb. malachite. 

SMemal characters. Colour, emerald, grass, or apple 
green, also verdigris green ; streak and powder, lighter green; 
occurs tuberose, globular, reniform, mammillary, and stalac* 
tical ; also in fibres, and curved foUa, and rarely in crystals ; ^ 
form four-sided prisms, generally very minute ; and in riiom* 
bic prisms ; lustre shining, or dull : sp. gr. about 4. 

Chemical characters. Turns black, but does not melt alone ; 
with borax, gives a dark greenish glass ; effervesces with 
acids, and forms a blue colour with ammonia. 

Composition, Copper 58 ; oxygen 12.50 ; carbonic acid 
18; water 11.50. — Klaproth. 

Distinctive characters. From the green oxide of uraniunii 
the green phosphate of lead, and the green muriate of copper, 
it is distinguished by its effervescence with acids. The 
green arseniate of copper gives out the garlic odour when 
heated. 

Variety 1. fibrous malachite. 

External characters. Colour, green, of various shades ; 
occurs in delicate shining fibres, sometimes radiated, or fasci- 
culated ; lustre silky ; translucent ; very soft ; brittle. 

It is found incrusting other minerals, particularly ores of 
copper, in thin layers, composed of radiating, delicate fibres, of 
a glistening, silky lustre. 

According to Jameson, these fibres are regular crystals, of 
which Estner determined, that some were six-sided prisms, 
with bevelled edges, others three-sided truncated prisms, ^c. 

It occurs in small quantities with other ores of copper. 

Localities, Silesia, Norway, Sweden, Russia, and the sev- 
eral mines in England. 

U. S. Schuyler's mines, N. J. Perkiomen lead minC' 
Penn. Cheshire, Conn, in small, but good specimens.-' 
Silliman, 

Variety 2, compact malachite. 
External characters. Colours, green, emerald green, po- 
sing into apple, verdigris, or grass green; occurs in masses, 
composed of botryoidal, globular, or reniform concretions, of 
a fibrous radiating structure, closely compacted together* 
Sometimes the concretions are concentric lamellar, in one di- 

What is ths composition of gieexv cviboonxe qI ^QV^«t'\ 



BONERALOOT. tH^ 

Mm *■ 

' ^' rectioDy and fibrous in another; fracture conchoidal ; opak« ; 
lustre glistening and silky ; aspect often striped. 
Campontion^^ Oxide of copper, 72.2 ; carbonic acid 18*5 ; 
W^'l water ^.^—PhUlips. 

^ / It occurs with the blue carbonate of copper, and fibrous 
Iftc/ malachite. 

LocaUHes. Bohemia, England, Russia, Saxony, Norway, 
^d Siberia. 

U. S. Blue Hills, Md. Near Nicholas Gap, Pcnn. Near 
-Boundbrook, N. J. Greenfield, Mass. 

Uses, It is ground, and employed as a paint, and in some- 
^tmes cut and polished for jewelry. Specimens are Homctimes 
A>iind of considerable size, and are sawn into thin plates, and 
polished as curiosities, for the covers of boxes, or arc worked 
'Oto vases, &c. These, when polished, display the radiated 
structure, and silky, changeable lustre of the mineral to great 
^fivantage, and are often extremely beautiful. 

Jameson remarks, that Patrin saw a slab of green malachite 
^>t St. Petersburg, which was thirty-two inches long, and seven- 
^^en broad, and was valued at twenty thousand livres. 

Species 8. muriate op copper. 

External characters. Colour, emerald, verdigris, or leek 
^^een ; also blackish green ; streak, pale green ; occurs in 
^^linute octohedrous, either with wedge-shaped terminations, 
^^r variously truncated, or both ; also in lamellar masses, and 
^ n concretions composed of acicular crystals resembling mala- 
^^hite ; structure lamellar ; brittle ; lustre shining ; translu- 
^3ent ; crystals often transparent : sp. gr. 3.52 to 4.4. 

Chemical characters. Communicates bright blue and green 
^colours to the fiame of a candle ; before the blowpipe gives 
'^he muriatic odour, and melts into a globule of copper. Solu- 
We in nitric acid, without effervescence. 

Distinctive characters. From arson iate of copper, it differs 
in emitting the muriatic, instead of the garlic odour. From 
malachite it is known by the same properties, as well as by 
the peculiar colour it gives to the fiame. 

Localities. Remolinos, in Chili, with carbonate of copper. 
Peru, with the ores of silver. Vesuvius, in lava. 
U. S. Wobum, Brighton, and Medford, Mass. 

I ,1 — 

What are the uses of compact malachite ?— What is the colour of 
muriate of copper ?— What are the chemical characters of muriate of 
copper ? 
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SpedeM 9. sulphate of copfxs. blue vitbiol. 

External characters. Colour, deep rich blue, and sky blue ; 
' artificial crystals, four, six, or eight-sided prisms, often termi- 
nated by dihedral summits ; native crystaki very rare ; mm 
commonly occurs stalactical, and pulverul€»[it ; taste styptic, 
and nauseous ; when rubbed on moistened, polished iron, 
leaves a coat of copper. 

Sulphate of copper, or blue vitriol, is sometimes found in 
solution, in the water proceeding from mines of the sulphuret 
of copper, and from the decomposition of which, it is prO" 
duced. 

Localities, Anglesea in England, Wicklow in Ireland, 
Fahlun in Sweden, near Goslar in Hungary. 

At the copper mine of Anglesea, considerable quantities of 
the metal j^re obtained by throwing into the water .which comes 
from the mine, waste iron, on which the metallic copper is 
precipitated. 

ITie blue vitriol of commerce is obtained partly by crystal- 
lizing such natural solutions, and partly by lixiviating inferior 
ores of copper. 

Uses, Its principal use is in dyeing. It is also employed 
in medicine. 

Species 10. phosphate of copper. 

External characters. Colours, emerald, verdigris, or black- 
ish green, often darker on the surface ; occurs crystallized in 
rhombic prisms with curvilinear faces, and in octohedrons, 
often elongated, and terminating in truncated pyramids ; crys- 
tals very small, and fasciculated or grouped ; also it occurs in 
mammillary, or reniform concretions composed of radiating, 
or diverging delicate fibres, and in thin plates, opake ; crys- 
tals often translucent ; lustre re^inoqs, or silky ; structure fo- 
liated ; cleaves in two directions : sp. gr. 4. 

Chemical characters. Fusible into a brownish globule, 
which extends itself on the charcoal, and by the addition of a 
little tallow, is reduced to a small globule of copper. Dissolves 
without effervescence in nitric acid. 

Composition, Oxide of copper 68.13 ; phosphoric acid 
SO. 9b. —Klaproth. 

Distinctive characters. Its solubility without effervescence, 
will distinguish it from malachite, and the effects of the blow- 
pipe will distinguish it from arseniate of copper, chrysocolla^ 

and muriate of copper. 

™ ' ... ^ -— ^' 

la the sulphate of copper evet auaXui\i\'^To^xi^\'\— ^Wq»x\'^'^<^^<^''s.^ 
poaitioD of phosphate of copper 1 




MINERALOGY. !247 

LocaUH^, Hungary, at several places. Comwally in 
England ; and near Cologne, in Italy. 

Species 14. arse^oate of copfeb. 

Variety 1. octohedral assemate of coffer. 

External characters. Colours, sky blue, bluish white, 
greenish white, or verdigris green ; streak pale ; occurs in 
obtuse pyramidal octohedrons, composed of two four-sided 
pyramids joined base to base ; crystals small ; cleavage par- 
^el to all the planes of an obtuse octohedron ; lustre vitre- 
om ; translucent, semi-transparent ; brittle ; not so hard as 
fcor : sp. gr. 2.88. 

^1 fig. 151. 

Fig. 151. An obtuse octohedron, or two four- 
sided pyramids set on a short common base ; a form 
under which this mineral commonly occurs. The 
crystals are often flattened, so as to become nearly 
lenticular. 

Chemical characters. Fusible into a black scoria ; with bo- 
c, yields a metallic bead of copper. Gives the garlic odour 
^^^faen heated. 

Composition, Oxide of copper 49 ; arsenic acid 14 ; water 
►. — Chenevix, 

Distinctive characters. It differs from malachite, in not efier- 
with acids, and in giving the odour of garlic. Green 
of uranium^ is not reduced by the blowpipe. Muriate 
copper exhales the muriatic vapour. 
Locality, Cornwall, in England, with many other varieties 
Copper ore. 

Vqniety 2. rhomboidal arseniate of coffer 

Bxtertud chaf:acters, ColoiiJCs<(rtIre green, emerald green, 
S^tiss green, rarSy Mu i slr green, or greenish white ; occurs 
^^ six-sided tabular crystals, of which the lateral planes are 
^^peziums ; cleavage parallel to all the planes of the rhom- 
^^id ; structure foliated, with brilliant faces parallel to the 
^J^der planes ; transparent, translucent ; crystals sometimes 
^*ranged in rose-like forms, and sometimes form foliated, or 
^^ular masses, which are divisible like those of mica ; yields 
^^ the knife, or nail : sp. gr. 2.54. 

"^^ I, r n m^a m 

- ^Vhat is the compo«ition of arseniate of copper ? 
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Chemical characUra. Fusible into & ^bule ; with boni, 
yields & liead of copper. 

Composition. Oxide ol' copper 58 ; arsenic acid 21 ; water 

21. — Chenevix, 

Diitinclive charaeUrs. Tbese are similar to those of the 
variety above, wbile it may be distinguisbed from tbat variety, 
by the fatma of its crystals and foMatcd sIructuTe, 

Localities, Cornwall, in several of the copper mines. 
Vartef^ 3. oblique prismatic arseniate of coffee. 

Sxtemal characters. Colour, bluish black, or deep blaclii 
occurs in curved lamellar concretions, and more rarely innii- 
nute oblique rhombic prisms ; crystals fasciculated, or rsdii- 
ling, and often of a beautiful blue, by transmitted light ; when 
massive, nearly black ; translucent, or transparent ; yields lo 
the knife : sp. gr. 4.3. 

Chemical characters. Before the blowpipe, flows like water 
and in cooling, crystallizes in plates of a brown colour. 

Composition. Oxide of copper 54 ; arsenic acid 30 ; w^r 
16. — Chenevix, 

Distinctive characters. Its peculiar chemical characteni 
and its crystallization on cooling, will disliaguiah itfrotneub- 
Btances it most resembles. 

hocaUly. Cornwall, with the other varieties of this speciei. 
Variety 4. right prismatic arsejsiatk op copfeh. 

Esderttal characters. Colours, various shadesof olivegreep. 
passing into yellowish, brownish, or l)lackiah green ; occurs 
ID prismatic crystals ; cleavage parallel to the planes of > 
right rhombic prism; crystals often capillary ; translucent; 
opake ; shapes of the massive, globular, and renifonn; sur- 
face dnisy; brittle: sp. gr. 2.28. 

Chemical characters. Fusible with a kind of deflagratioD> 
and by contiDuing the heat, is reduced ; the globule of co[^r 
being covered with a coating of the red oxide. Soluble ii 
nitric add. 

Composilioa. Oxide of copper 60 ; arsenic acid 29 ; *•"' 
91. — Ckenevix. 

Distinctive characters. The difference between ihechetniMl 
characters of this variety, and that above, will distinguish tbeo 
from each other. 

Localities. Cornwall, and Cumberland, Eng. 

Species 15. martial akbeniate op copper. 
External characters. Colours, leek green, olive gl**"" 
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passing into white ; also, pcJe blue, and yellowish green ; 
streak, white ; occurs in^eniform masses, composed of minute 
crystals, and in crystals, the forms of which are sight rhombic 
prysms, terminated by four-sided pyramids ; lustre vitreous ; 
harder than calcareous spar ; translucent, or transparent ; 
fracture uneven ; brittle: sp.gr. 3.16. 

Chemical characters,. £!mits an arsenical odour, and melts 
into a brownish scoria, which acts on the magnet. 

Composition, Oxide of copper 22.5 ; oxide of iron 27,6 ; 
arsenic acid 33.5 ; water 12 ; silex 3. — Chenevix. 

The great copper mine of Fahlun, in Sweden, has been 
worked to the depth of 1200 feet, and one of the Cornwall 
copper mines, is 1800 feet deep. In both of these mines, the 
heat is so great that the miners carry on their labour with lit- 
tle or no clothing, in the coldest season. In the Fahlun mine, 
according to Dr. Clarke, the heat to a stranger is absolutely 
intolerable. This high temperature, is in part owing to the 
fires which are kindled to soften the rock, or break it in pie- 
ces, so as to lessen the labour of the miners, and in part to 
the great depth of the mines, the heat increasing, it is said, in' 
proportion to the descent into the bowels of the earth. 

Genus 6, lead. 

The colour of pure lead, is bluish grey, approaching to white, 
but it soon tamishes on exposure to the air. Its specific gra- 
vity is 11. The ores of this metal are numerous, but with the 
exception of the sulphuret of lead, they are at no considerable 
importance to the arts. 

Lead is found native, also combined with several of the 
other metals ; with sulphur, with several of the acids, with 
oxygen, with several of the acidified metals, and with carbonic 
acid. 

Uses. The uses to which this metal is applied are nume- 
rous and important. In its metallic state, it is employed in the 
construction of aqueducts ; for covering the roofs of houses ; 
for the linings of boilers, for certain uses; in the composition 
of pewter, &;c. Its oxides and salts, are employed as paints ; 
in the composition of glass ; in medicine, and in several of the 
more common arts. 

This metal is inert on the living system, .but its salts and 
oxides operate as slow, but certain poisons. 

What is the composition of martial arseniate of copper ? — ^What v 
said of the copper mines of Sweden and England ? — ^What ate the ua« 
of metallic lead ?— Is this metal a poison in its metaWic B\aX^^— A»^^> 
'Combination does it become poisonous ? 

22 



Cokna, bkiib giej, lead grey; ex- 
teradhr Uaddih gi^9 *^ aomtidmem mmoA ; occurs crystal- 
liaed, uwxplMNH, and redculited ; fem the cube, and r^pdai 
octobedron, witk laaDT of their railMies ; flboctiire lameD^^ 
cleavage panllel to the planes of the cdbe, irfiich vs its prioi* 
tire fbm ; loatre of the cleared aorlaoes, Terf hriUiant ; sofl ; 
brittle ; opake ; when masHTe, the ati u duie is granidar, and 
the fractHie oneren, flat conchoidal : sp. gr. 7.5. 

y \\ Fig. 152. The regolar octohedron, a form neit 
^;|^^ — TX ^ *^ cobe, under whicfa the present q>ecies most 
\ /^ conimonlj appears. 



Fig. 153. 




Fig. 153. The octohedron, with its edges 
bevelledy or replaced by two planes. 



A\ yK \ ^^' ^^^' '^^ octohedron, with its solid 'an- 
^^ %J^ glcs deeply truncated, and the edges replaced. 

\ 

Chemical characters. First decrepitates, and then melts 
with the odour of sulphur, into a globule of lead. 

Composition, (A mean of 4 specimens.) Lead 67.5; sul- 
phur 17 ; lime and silex 15.5. — Vauquelin. 

Distinctive characters. Between the sulphuret of lead, and 

the sulphuret of zinc, there are these distinctions. The lead 

is reduced to a metallic globule, by the blowpipe, and is fixed; 

• while the zinc being reduced, is soon evaporated. Molybdene 

is infusible, as is the case with graphite. 

Variety 1. granular galena. 

External characters. Colour, the same as in the specisflfj 
occurs massive, composed of small crystalline grains, irregu- 
larly disposed ; fracture granular ; lustre shining ; resembles 
steel ; less apt to tarnish, than the other varieties. 



What is the colour of galena ?— What are the distinctiye characters of 
^aiena 7 
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la other lespectSy it does not difier from the speeiei. 

Variety 2. ooxpact gaubna. 

Exierrud characters. Colour, Hght lead grey ; occurs ia 
nodules, or small masses ; fracture conchoidsJ ; structure fine 
grained ; texture close, and compact ; lustre moderate ; often 
c<mtains stiver. 

Variety 3. specular galena. 

External characters. Colour, lead grey ; occurs in ex- 
tremely thin coatings, on quartz, and other substances; lustre 
splendid, with an appearance of polish. 

This variety, from its high lustre, is called by the miners, 
slickensideSf or looking-glass lead ore. 

This variety is found chiefly in the Derbyshire lead mines, 
and Mr. Phillips states the curious circumstance, that when 
two vein-stones meet, the surface of each being coated with 
this variety, there is a loud report, or exploaon, produced on 
separating them, the fragments at the same time bemg pro- 
jected in various directions. « 

Variety 4. antimonial sulphtjret of lead. .' 

External characters. Colour, steel grey, passing into dark 
lead grey, or iron black ; occurs amorphous and ciystaUi^ed, 
in the form of rectangular prisms, variously modified ; or in 
elongated cubes ; ciystals grouped ; structure lamellar, af- 
fording briUiant faces parallel to the planes of a four-sided 
prism ; brittle ; lustre strongly metallic ; crystals striated on 
certain faces ; sod ; yields to the nail : sp. gr. 5.7. 

Chemical characters. Fusible, with the escape of white an- 
timonial fumes, into a metaUic globule, which contains a bead 
of copper at the centre. 

Composition. Lead 42. 62 ; antimony 24.23 ; sulphur 17 ; 
copper 12.8 ; iron 1.2. — Haichett. 

Distinctive characters. The antimonial fumes, which it 
emits, and the globule of copper surrounded by a crust of lead 
which the blowpipe produces, will distinguish this variety. 

Sulphuret of lead is found in primitive and secondary moun- 
tains, but most frequently in the latter, and particularly in 
limestone. In granite and limestone, it sometimes constitutes 
extensive beds, out more often occurs in veins of various di- 
mensions and extent. It is commonly associated with the 
ores of zinc, copper, and iron, and oflen with those of silver, 
a portion of which, it generally contains. 



What are the varietiea of galena ?— What \b lYv© comvofwAwa. <A %J^ 
iu U^What are the ores wi& which galena is aaaocVvXed't 
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Faghii ii a great lepoflitory of this ore. 
Acoordiiig to FbOKpSy the lead mines of Great Britain, pfc»- 
dace anaualhr frm 45 to 48,000 toos of smelted lead. This 
is extracted almost entirely from tbe solplrarety the largest 
proportioo of wbich. is raised from tlie mines of Ejiglaiid. 

France abo cootains its mines of this metal, as well as Sai- 
ony. Bohemia, and Spain. 

U. S. Perkkmen creek. 23 mfles firom Philadelphia, Peon. 
"Ae shaft of this mine is 170 feet deep. Livingston's Manor^ 
Cohnnbta county. Ancram. Shawangunk mountain, and 
Ulsier county, N. Y. One ton from Livingston's mine, is 
said to have yielded 1 1 S ounces of silver. Huntington, South- 
ington, 3Iiddletown, and Bethlehem, Conn. None of these 
are wrought. Tlietford, and Sonderiand, Vt. Southampton, 
and Lererett, Mass. The mine at Southampton has a hori- 
zootal entrance through the solid granite of nearly 1000 feet, 
and is expected ultimately to yield the best ore, in large quan- 
titles^ Counties of Washington, St. Geniyieve, JefierBOD> 
and Madison, Missouri. Tbe number of mines in these 
coandes;, accordkig to Scho<^craft, are 45. The ore on an 
average, yields from 60 to 70 per cent, of metal, and is found 
in an alluvial deposit. The whole annual product of them^ is 
about S,000,000 of pounds. This ore is also found in tSi- 
nois, Ohio, Indiana, Tennessee, Mar^iand, Virginia, and in 
various places in the North- Western Territory. — See 'Cleace- 
Iwi^Ts Mhteralogi^ and Rofrinson^s Loeidities, 

Specie* 4. cabboxate of lead. 

Extemaickmrmeters. Colours, white, yellowish white, grey* 
ish white, and light brown ; occurs in tabular crystals, in six- 
sided prisms, in cuneiform octohedrons, in four-sided prisms, 
and in double six-sided pyramids, each form being subject to 
%'ariou^ modifications, by truncation ; also massive, compact, 
in spangles, and puhrenilent ; fracture uneven ; transparent, 
or translucent ; lustre adamantine, passing into resinous ; 
brittle ; sectile ; refraction double : sp. gr. 6 to 7.2^. 
FSg. 155. 

Fig. 155. A six-sided prism, terminated by 
six-sided pyramids. 

Where are the principal lead mines of this country ?^What are the 
<.olours of carbonate of lead? 
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V%. 186. 




. Fig. 166. Tliesame figure modified by trun. 
cation. 



Pig. 157. 




Fig. 157. A four-sided prism, with curved faces, 
terminated by four-sided pyramids, another com*^ 
men form. 



Chemical characters. Decrepitates, becomes yellow, then 
red, and is immediately reduced to a globule of lead. Efier- 
Tesces with muriatic acid. 

Composition. Oxide of lead 82 ; carbonic acid 16 ; water 
2. — Klaproih. 

Distinctive characters. Its high specific gravity, will dis- 
tinguish it from carbonate of lime, and its effervescence from 
the sulphates of barytes and strontian. Its reduction to the 
metallic state, will indeed distinguish it from every mineral 
which it resembles. 

Crystals of the carbonate of lead, are generally grouped, or 
aggregated, or intersect each other in such a manner, as to 
make it difficult to determine their forms. 

They are subject to decomposition, and in consequence, 
become grey and opake. 

When recently exposed, some specimens are very beauti- 

fiil. 

Carbonate of lead, is found in primitive and secondaiy 
countries. It accompanies galena, and the other ores of lead ; 
also several of the ores of iron, zinc, and copper. 

Jameson remarks, that next to galena, this is the most com- 
mon ore of lead, but that it never occum so abundantly, as to 
make it worth working by itself. 

Localities. Bohemia, Saxony, Siberia, Chili, Switzerland, 
and in many of the lead mines of England, and Scotiand« 

(J. S. Mine a' Burton, Missouri, incrusting gcdena. Wythe 
county, Vir. Perkiomen lead mine, Penn. in double six- 
sided pyramids with truncated sununits ; in six-sided prisms, 

What are the crystalline forms of carbonate of leadl^VHcAl \% tVsA 
oompaaition ofcarbacmXe of lead?*-Wbat axe thft c^emQ«\ «^T^R^«t» 
/* cMrkoiMte of lead 7 

22* 
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red. brovn, and greca : occore 

cr.'«ulf : is the liM» of xiMaibic 

miU; tbe fmnw ctfia being so dmt as to ^iw 

bedral form : tmuioceat : tujay read 

<pl<»Mleat, and renaoas : Mieak vlnte 

kjiife ; brittle : sp. gr. 6.29. 

Ckemkal ckaracttrt. FoaUe, and eaaOy i rfacc d to ^ 
metallic state. Insoluble in nitiic acrid. 

Campa$Ukni. Oxide of lead 72.47 : ilpl—ic acid 26.9; 
tbe rendue being water, iron, manganese, and sSsx-^^br^ 
meyer* 

Dutindwe eharacten* Caibonate of lead, wU^ it lesHii- 
blc«, eflTervesces, witb acids, and molrbdate of lead, wbick it 
aiifo resembles, is not easily reduced to its mrtatlir, slate, by 
the blowpipe. 

It is found with sulphuret of lead, from the decompoatioB of 
which it may have been produced. 

Localities, Zellerfield, in the Hartz, with tbe ores of cop- 
per, iron, and lead. Andalusia, in Spain. Con^wall, Angle- 
sea, and Scotland. 

U. B. Perkiomen lead mine, Penn. in octohedrons. — Wttk- 
erilL Huntington, Conn. Southannpton, Mass. in [Jates or 
tablcH, on sulphuret of lead. — Meade, 

Species 0. hurio^carbonate of us ad. 

External characters. Colour, white, with tints of yellow, 
grtjon, and grey ; streak white ; occurs in four^ded prisms, 
oftcm so short as to become cubes ; also in rectangular prisms, 
terininatod by four-sided p3rramids ; both kinds variously mo- 
dified by truncation; lustre adamantine ; structure lamellar; 
cleavage parallel to all the planes of a four-sided prism ; cross 
fracture conchoidal ; transparent, or translucent ; rather sec- 
tile ; brittle : sp. gr. 6. 

Chemical characters. Fusible, into an orange coloured glo- 
bub^ and on continuing the heat, the acid evaporates, and a 
minute globule of lead remains. 

ComjHmtion, Oxide of lead 85.5 ; muriatio acid 8.5 ; car- 
bonic uciil 0.5 — Klaproth* 



i^^ 



What are tho oolowtii of B>x\p\vate o?\^i^^'\— ^^WY»x\% ^"^ <j«as^'s^^'^ 
«»/'rtulphnto of lead? — ^WUalVa^e compoe^x\otioliDMiwQ^«ft»\s»ift^^\«^ 
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. Distinctive characters. lU peculiar behaviour under the 
blowpipe, will distinguish it from carbonate of lead« 

Localities, Hausbaden, in Germany, and Matlock> in Der- 
byshire, 

U. S. Southampton lead mine, Mass. in groups of light^ 
green, nearly transparent, cubic crystals, with four-sided sum- 
mits. — Meade, 

Species 1, p^o^fhate of IiEAP. 

External characters. Colours, green, brown, grass green, 
olive, pistachio, and blackish green ; sulphur yellow, greenish ^ 
yellow, wax yellow ; aurora r^d, hyacinth red ; hair brown, 
clove brown ; pearl grey, and ash grey ; occurs amoxphoue, 
in crusts, in concretions, and in crystals ; form, the six-sided 
prism, oflen truncated on the lateral or terminal edges ; also 
the dodecahedron, or double six-sided pyramid ; fracture small 
grained, or uneven, passing into splintery ; lustre glistening, 
resinous, or adamantine ; crystals sometimes acicular, and 
often grouped ; translucent ; yields easily to the knife ; brit- 
tie : sp. gr. 6 to 7. 

Chemical characters. Before the blowpipe on charcoal, it 
usually decrepitates, then melts, and on cooling forms a poly- 
hedral glqbule, the faces of which present concentric polygons ; 
if this globule be pulverized, and mixed with borax, it melts 
into a milk-white enamel, which, on continuing, the bead be- 
comes transparent, the lower part being studded with globules 
of metallic lead. — Aiken, 

Composition, Oxide of lead, 77.10 ; phosphoric acid, 19.0; 
muriatic, 1.54; oxide of iron, 0.10, — Klaproth^ 

Distinctive characters. It differs from carbonate of lead, 
and carbonate of copper, in not effervescing with acids. Its 
peculiar behaviour under the blowpipe, will distinguish it from 
most, if not all other substances. 

It is found in primitive and secondary rocks. 

Localities, Saxony, Bohemia, Siberia, Cornwall, in several 
lead mines. Lead Hill, in Scotland^ Ireland. 

U, S. Perkiomen lead mine, Penn. Southampton, Mass. 

Variety 1. arseniated phosphate of lead. 

External cTuiracters, Colours, yellow, and greenish yellow, 
of various shades ; occurs crystallized, in the form of the spe- 
cie^ ; also reniform and mamiUated ; fracture conchoida> ; 
lustre resinous. 



What are the coIoutb of phoiq>hate of lead 1— 'W\i«l\ we ^Coft fStkBoas 
cbaracterB ofphoaphate of lead ? 
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Chmueal eharmlarM. EAtim die uMoieal tipoory Ml 
yields a gMmle of leed. 

Ckmf^Uhn. (hade of lead 70 ; (Aoaphoric aoid 1^; me- 
nie acid 7 ; muriatic acid 1.75 ; water 6.— -KHfl^iroA. 

Loedlitiei. Saxony, and Roston in Fnaoe. 

Yarkty 2. blvb zjiad. 

Ettemtd ekaraelers. CokMir, between lead grey, and iai- 
go blue ; occurs massive, and in six-sided ^prisms, often sobm* 
what bulging, or with convex faces ; fnu^ure ooadiotU, or 
fine grained ; uneven ; lustre glimmering taetaUie ; : frig- 
menta indeterminate ; sofl, easify frangiJble ; opake ; ip* 
gr. 5.46. 

Chemical eharac^M. Fusible, with the enrissicMi of nlpbik 
reous vapours, a part of the globule Being reduced, while tk 
other part, on cooling, crystallizes in dodecahedrons. 

Prof. Silliman supposes this to be a.niixture of the sulphurelt 
and the phosphate of lead, in which' opinion he is fbUowed \ff 
Prof. Mohs. 

Localities. Huelgoet, in France, and in Saxony. 

Species 7. abseniate of lead. 

External characters. Colours, grass green, wine yellow, 
hair brown, and yellowish white ; occurs in small slender six- 
aided crystals, either perfect or with truncated edges, and in 
minute crystals, gathered into bundles, and so arranged as to 
assume the general appearance of six-sided prisms ; translo- 
cent, rarely transparent ; when transparent scratches glass; 
lustre resinous ; brittle ; also occurs in mammillary concre- 
tions, and in filaments, with a silken lustre : sp. gr. 5to 6.4. 

Chemical chara^^ters. Gives out arsenical vapours, and is 
reduced to metallic lead. It does not efiervesce wiffi acids* 
' Composition, Oxide of lead 69.76 ; arsenic acid 26.4 ; 
muriatic acid 1.58. — Gregor, 

Localities, Cornwall, and Devonshire, in several of the 
lead mines. St Prix, in the department of Saone, in France. 

Vqriety 1. rekifobm arseioate of lead. 

External characters. Colours, brownish red, passing into ft 
straw yellow ; occurs in reniform masses ; fracture conchoi- 
dal ; lustre glistening, resinous ; opake ; sofl, brittle : sp* 
gr. 3.9. 

Chemical characters. Fusible, with arsenical va|>our, into 

WLat are the varietieB of vhoBp\i».t« oi \&%^'\— ^^9I\ax«x%^bAQd0ttrs 
ofaraeniate of lead ? 
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a black globule, out of whicb ooze little globules of metallic 
lead. 

Composition^ Lead 25; oxide of iron 14 ; silver 1.15 ; 
arsenic acid 25; silex 7; alumipe 2 ; water 10. — Bindheim, 

Distinctive characters, Arseniate of lead differs from tbe 
carbonate, the molybdate, and the phosphate of lead, by the 
emission of the garlic odour, when heated ; also the carbonate 
efiervesces, the molybdate is with difficulty reduced, and the 
phosphate crystallizes in polyhedrons on cooling. 

Locality, Nertschinsk, in Siberia. 

Species 8. molybdate of lead. 

External characters. Colours, wax, or honey yellow, pas- 
sing into lemon, or orange yellow, and brownish yellow ; oc- 
curs in crystals, and rarely massive ; form, the octohedron, 
variously nlodified ; sometimes it is truncated on all its angles, 
or on the solid angles of the summits only : sometimes it is 
found in four- sided tables, or nearly in the form of a cube, or 
parallelopiped, or eight-sided table, either truncated or bevel- 
led ; sometimes these tables so intersect each other, as to give 
the mass a cellular structure ; fracture imperfectly conchoi- 
dal ; soft ; brittle ; yields to the knife ; lustre waxy : sp. 
gr. 5.9. 
Pig. 158. 



Fig. 158. The octohedron, truncated on all 
its solid angles. 



Rg. 159. 

Fig. 159* An eight-sided table, produced 
by the deep truncation of all-the angles of 
an octohedron, forming the table ; and the 
truncation of the common base, producing 
the eight sides. 

Fig. 160. Another secondary form, in which 
the solid angles are truncated, with the truncation 
of the edges of the common base, in form of a 
scalene triangle. 

Chemical characters. Fusible into a dark grey mass, which 

— , . 1 — . ^ — ■■ — • -• — ^ 

What are the distinctive characters of arseniate of lead ? — ^What are 
the colours of molybdate of lead ? — ^What are the crystalline forms of 
iQolybdate of lead ? 





Fig. 160. 
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!■. knit aitaEie acid. 
i4.«; HljrlkBe add 34^. 




k ^oSbs froHi tke caibontte 
sAipiMie oi lemL J ±tt ■■fiifiggfti' •£ ifc geAKtioiL Theme- 
imie oi* :e«ii» tsbiib dw xsuiir «id[Mr : ike pkoflphate is not 
. etiuctru wiUMMr a iiuL aoui 3» ■■■■Hht of ImmI cnilB the snett 
vi muniou: amiL b iOi. xr. wiA &di0Bikit firami the eaiOiy 

Locaaims^ Bltty^Mv^. im CuinsL ZiaH^flB, in Mexico. 
Anoaberz in A:iAi!a. and id idie TjroL 

r. S. P^rkavOM-D lead mine. Fhul. vfame it occurs in 
■:»iKiningniar tabks, vanoushr wm mSi^L — / ^fin i yif ^ Sooth* 
ompton lead msne, Maas. in small lahular orsialay of a dark 
wax veilow. — Meade, 

Species 9. chsoxate of LKas. 

External characters. Colours, orange, or amaFa red, or 
hyacinth red, always rich and beautifbl : occms cnratallized, 
and rarely massire ; form, the rectangular Ibar-aded piisD, 
variously modified ; also the compressed eiglit-sided prism, 
with two, three, or four-sided terminations : crystals ofWa 
broad and flat ; sometimes striated, and generallv incomplete, 
their j^i^eomctrical characters being difficult to determine ; lus- 
tre resinous ; translucent ; yields to the knife : brittle ; sp. 
«r. «. 

Chemical c/uiracters. Fusible, with crackling, into a grey- 
ish HJu^ ; tinges borax green. 

Composition. Oxide of lead 63.96 ; chromic acid 36.40.— 
Klnprolh, 

Distinctive cluiractcrs. It differs from the sulphnret of ar- 
senic, from red antimoninl silver, and from cinnabar, in this 
respect, that all these are more or less volatile under the blow- 
pipe, while the present species is fixed. 

Localities, Beresof, in Siberia, in a gold mine, Cocaes, in 
IJrazil, and Zimapan, in Mexico. 

The native chromate of lead, is a rare, and scarce mineral. 
'llio artiliciai chromate is of a beautiful bright yellow, and is 
ciiiijloyed with oil, in the finer kinds of painting.' 

The chromic acid, used in the manufacture of this article, 



How is molybdato of lead distinguished from other minerals ?— What 
ji the colour of chromate of lead T — What are the distinctive characters 
of chromate of lead \ — \\H«k\'\« \]^e xxae oi^t^<cvQ\. <;\i\QTSA.tA of lead ? 
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tracted, by a chemical process, from the chromate of 

is paint is mapufactured at Philadelphia, the chromic 
>eing obtained from the chromate of iron, which is fotmd 
Baltimore. 

GENUS 7. BISMUTH. 

lour, when pure, reddish white ; lustre brilliant ; texture 
3d ; sofler than copper ; breaks when struck smartly with 
imer ; melts at 476, Fah. ; and if the heat be increased, 
irates in the form of yellow oxide : may be distilled in a 
vessel ; sp. gr. 9.82. 

es. It enters into the composition of printing type. Its 
s are employed as paints, and in medicine, 
e ores of bismuth are few, and rarely found. 

Species 1. native bismuth. 

temal cluiractera. Colour, silver white, with a tinge of 
ir red ; occurs amorphous, plumose, and reticulated ; 
rystalUzed in the form of octohedrons and cubes ; struc- 
amellar, with joints parallel to the planes of an octohe- 
; sofl ; lustre brilliant ; subject to tarnish : sp. gr. 9. 
emical characters. Easily fusible, and by continuing the 
evaporates in the form of a yellow 4>xide. Soluble in 
acid, but is precipitated on dilution with water. 
ttinctive characters. Native bismuth differs from the sul- 
t of bismuth, in not giving out the sulphureous odour 
heated ; the sulphuret is also of a pale lead grey colour, 
A of reddish white ; its want of malleability, and easy 
1 will distinguish it from native silver, and native copper, 
s colour will distinguish it from native antimony. 
s found in primitive rocks, and particularly in quartz, 
3, and mica slate, where it is generally associated with 
t, arsenic, and silver. 

zalities. Saxony, Bohemia, Suabia, Norway, and Eng. 
each contain localities of this metal. 
S. Huntington, Conn, in broad plates, disseminated in 
1 of quartz. — Silliman, Also Trumbull, Conn, in tabu- 
asses, with the sulphurets of iron and lead. — Phillips. 

Species 2. sulphubet of bismuth. 

temal characters. Colour, between lead grey, and 



at is the colour of bismuth ?— What are the uses of bismuth 1 — 
are the distinctive characters of native biBmuXVi 1 
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tin white ; occurs amorphous, lamelliform, and aciculair ; ^ 
structure foliated, or fibrous; cleavage of the foliated, paralZe/ ^ 
to the sides and shorter diagonal of a rhombic prism ; some- ^ 
times occurs in fibrous radiating masses ; lustre shining, me* ^^ 
tallic ; soft ; brittle : streak unchanged : sp. gr. 6. '^ 

" Chemical characters. Fusible by the flame of a candle,* .*•■ 
under the blowpipe, gives the flame and odour of sulphur, and 
is chiefly volatiUzed, the residue being with difficulty reduced Eaa 
to its metallic state. 

Composition. Bismuth 60 ; sulphur ^O.-^Sage. 

Distinctive characters. It differs from native .bismuth, in 
colour, and in giving the fumes of sulphur, under the blowpipe, ms i 
Sulphuret of lead is easily reduced to a metallic globule ; sal' «d | 
phuret of antimony disappears entirely before the blowpipe. L!he 

Localities. These are much the same with those of native i^ 
bismuth, with which it is commonly found. - tf3^ 

Species 3. oxide of bismuth. Co 

External characters. Colour, greenish, or yellowish grey i '•?! 
occurs massive and pulverulent ; fracture earthy ; structoT^ 
imperfectly lamellar ; opake ; sofl; dull; and brittle : sp^gi^*- 7 
about 4.37. "^ 

Chemical characters. Easily reduced, on charcoal, to tl^® 
metallic state. Soluble in nitric acid. 
• Composition. Oxide of l^ismuth 86.3 ; oxide of iron 5. 

/arbonic acid 4.1 ; water 3JL — Lampidius. 
Genus % nickel. 

Pure nickel is of a brilliant white colour, resembling silv& 
It is malleable, both hot and cold. It is not so hard as wrougf 
iron, and like it, is magnetic. It fuses at 160° of Wedgewoo 
In nitric acid, it gives a greenish solution ; tarnishes by hear — ^\ 
and runs through nearly the same changes that heated stei^^ 
does : sp. gr. 9. 

Nickel is not an abundant metal. Its orpg are few in vmr^^' 
her, and rarely found. 

Species 1. native nick^sl. 

External characters. Colour, when fresh broken, pale ye^ ' 
low, with a tinge of grey ; occurs in slightly flexible needlei^^ 
or filaments, or in tables placed on each other ; not magnetic -^ 

Chemical characters. Partially melts, and becomes magne ^ « 
tic and malleable. 



What ar6 the chemical characters of sulphuret of bismuth ?•— Whati^ 
the colour of pure nickel ? — Is nickel a malleable, or a brittle metal 7 — 
la this an abundant metal ? — Is nickel magnetic, or not 7 



I 



\ 



MINERALOGnr. 361 

€J&Ki^po9kkm. Nickel, with a small portion of aneucy and 
cobalt, idiich seems to destroy its magnetism. 

Localities. Harts, Saxony, Bohemia, near Salzburg, and 
Cornwall. 

It is also, found in nearly every meteoric stone which has 
been analyzed. 

Species 2. absbnical nickel. 

External characters. . Colours, copper red, or yellowish red ; 
acquires a dark tarnish by exposure ; occurs reticulatcRi, bo- 
tryoidal, and massive ; fracture imperfectly conchoidal ; lustre, 
shining metallic ; yields with difficulty to the knife ; some- 
times gives sparks with steel ; said to occur in four, or six- 
aided prisms : sp. gr. 6.60 to 7.70. 

Chemical characters. Gives out arsenical vapours, aiid 
melts ■ with diffictdty into a scoria, interspersed with metaUic 
globules. Forms a green solution in warm nitric acid. 

Composition, NidEol 44:2 ; arsenic 54.7 ; iron, lead, and 
milp^ur, in small portions. — Stro$neyer, 

Distinetioe charaders^. It has a strong resemblance to native 
copper, but copper is malleable, and does not emit arsenical 
vapours. From p3nritous cq)per, it may be known by its garlic 
odour, and its difficult reduction. 

It is found in primitive rocks, with the ores of cobalt, cop- 
per, and silver. 

Localities* Saxony, Bohemia, France, Spain, and Corn- 
wall. 

U. S. Chatham, Conn, in a hornblende rock, associated 
with cobalt. — Torrey, Frederic county, Md* 

Species 3« abseivitb of nioksl. 

Esiemal characters. Colours, apple, or grass green, and 
greenish white ; occurs in the state of a powder adhering to, 
and coating other minerals, and particularly arsenical nickel ; 
also, more or less compact, and of a fine apple green colour ; 
opake, or feebly translucent. 

Chemical characters. Fusible, and reducible with borax, to 
the metallic state, exhaling a strong odour of arsenic. iDis- 
solves in acids without effervescence. 

ComposOim. Oxide of nickel 87.4 ; arsenious acid 37 ; 
water 24.3 ; oxide of iron 1.1 ; sulphuric acid 0.2.-^iS/ro. 
weyer, 

Disttnctioe characters. The carbonate of copper, which it 



— - ■ . ■ ■ .^ — 

Whew is nickel found ?— What are the coIotxib oi UB«iac«\ mO^.^'V 
-^WbatiB the composition of arsenical nickel*} 
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sometimes resembles, efferveacea with acids, and turns t>Uck 
when heated. The oxide of bismuth is easily reduced, i 
n evaporated, by the blowpipe. 

Spfcict 4. rlHEUTE. 

External characters. Colours, apple green, or greenish 
yellow ; occurs in crusts, or small indurated masses ; fracture, 
and texture, earthy ; lustre glimmering, or dull ; soft, uuc 
oua to the touch. 

Chemical characters. Infusible, but turns dark grey, t 
loses a part of its weight, 

OmpoHtion. Oxide of nickel 15,62 ; siles 35 ; alumine 
5.10; lime 0.40; magnesia 1.S5; water 37.91. — KlaprOi- 

Loctdiliea. Silesia, in several places, where it ' 
with chrysoprase, in veins traversing serpentine. 

U, S. New Fane, N. H. colour apple green ; envelopes 
chiysoprase. Discovered by Mr. Field. 
Genua 9. cobalt. 

Colour, when pure, grejieh white, with a tinge of copper 
red ; lustre, approaching brilliant ; melting point, ISO" 
Wedge wood i brittle, and reducible (o powder in a mortal ; 
not liable to oxidate on exposure to the air, or if kept uulef 
water ; sp. gr. 8.7. 

Cobalt has not been found in the native stale. 

Uses, Cobalt, in its metallic state, has not been spptiedti 
any use ; but in the slate of an oxide, it is an article of consid- 
erabts consequence in the arts, Zajre.e is an impure oxidaof 
cobalt, which, when fused with a certain quantity of glsW 
fomns smalt. Smalt is of a deep and ri^h blue colour, aiiiiis 
the substance which gives the blue colour to china-ware, <o 
enamel, glass, porcelain, &c. Paper, and linen, also, iKsrit 
their bluish tinge from mall. 

The name, cobalt, according to Beckmann, comes fw 
cobalus, a title which the German miners gave to an imaginity 
spirit, which they formerly believed haunted certain niinw 
This name was given to the ores of cobalt, because, liksW 
evil spirit, they thwarted the hopes of the miners, by raiaiiig 
great expectations when nothing in fact was to be realiw' 
the uses of cobalt being then entirely unknown. It was M' 
customary, therefore, says the same author, to introduce in 
the church service, a prayer, " that God would protect mino 
and their works, from kohall^, and spirits." 
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Its mes as a colourinff matter, were dtscovered in about 
1640. 

Species 1. absbnical cobalt. 

External characters. ColQur, tin, or silver white, tarnished 
^emally greyish, or recldish ; occurs amorphous, arbores- 
ceDt, reticulated, stalactical, and crystallized in the forms of 
cubes, and octohedrons with their varieties ; crystals often ex- 
Ubit criacks, and convex surfaces ; lustre, glistening and 
metallic ; yields with difficulty to the knife ; brittle : sp. 
gr. 7.3. 

Chemical characters. Before the blowpipe, it gives out a 
copious arsenical vapour, on the first impression of the heat ; 
it melts only partially, and that with great difficulty, and is 
not attractable by the magnet ; on the addition of borax, it 
immediately melts into a grey metallic globule, colouring the 
borax of a .^eep blue. — Aiken, In the flame of a candle, it 
emits arsenical vapours. 

Distinctive characters. The present species, diflers from 
grey cobalt, in being of a more compact, or granular texture, 
instead of being lamellar ; and in emitting the odour of arse- 
niCy when exposed to the flame of a candle. From arsenical 
iron, it diflers, in giving a blue colour to borax, and from anti- 
monial silver by the sadk test, and also by its garUo odour, 
which the silver does not emit. 

Composition* Cobalt 44 ,- arsenic 55 ; sulphur 0.50.— 
Klaprath, 

Variety 1^ obey absbnical cobalt. 

External characlam Colour, tin white, with a tinge of 
copper red ; occur^^entritic, botryoidal, and crystallized in 
cul^s and octohedrons, variously truncated,' and perfectly simi- 
liurto those of the sulphuretor iron ; structure lamellar ; clea* 
vage, parallel to the planes of the cube ; yields with difficulty 
to the knife ; not brittle ; lustre metallic, shining : sp. gr. 
6.33 to 6.45. 

Chemical characters. Turns black, and as it grows red hot, 
emits arsenical flimes, and is finally reduced to a metallic'glo- 
bule, which is magnetic. — Phillips, 

Composition, Cobalt 33.1 ; arsenic 43.5 ; sulphur 20.1 ; 
iron 3.2. — Stromeyer, 

Distinctive characters. The maiks of distinction, between 
this variety and the species, has already been pointed out. 

What are the chemical characters of arsenical cobalt f— -What are the 
distihetive characters of arsenical cobalt ? 
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All the ores of cobalt are easily distinguished from othernun- 
erah, by the deep blue they give to boms. 

Tbe present species and its variety, are the ores cbieSy 
wrought for the purpose of obtaining cobalt, for commercial 
purposes. 

Arsenical cobalt occurs in veins, traversing primitive rocki, 
associated with nickel, bismuth, silver, arsenic, and copper. 

Localitiet, Cornwall, and near Dartmoor, in Eugland. 
Tunaberg, in Sweden. Queerback, in Silesia. Norwj, 
Sweden, Friberg, Marienberg, and Annaberg, in Saxony. 

U. S. Chatham, Conn, in a hornblende, and mica- 
slate rock. This mine was wrought 50 yeara since, and 
abandoned. Another attempt has also been made wiliua a 
few years, but the ore was found too poor to make it profiti- 
bis, and it is again abandoned. 

Nearly all the zaifre and smalt, used in commerce, cams 
from Saxony, where the cobalt mines have been long wiougbl, 
with great profit. 

Spe.net 4. aHSe.iu.te OF COBALT. 

Ea^emei characUrs. Colours, criniEon red, peacfa^blos- 
som red, cochineal red, and sometimes pearl grey, or greenisb 
grey ; occurs in botryoidal, and reniform masses, also ioresl- 
ing, earthy, slaggy, and in acicutar, radiating, or diverging 
crystals ; crystals translucent ; massive, opako and dull ; saft ; 
yields to the knife, and sometimes to (he uaJl ; thin lanuDS, 
flexible : sp. gr. 2.0. 

Chemical eharacteTs. Emits copious arsenical fumes, soil 
tinges Jiorax smalt blue. 

CompogituM. Oxide of cobalt 39 ; arsenic acid 37 ; waier 
22 — Buchoh. 

Distinctive characters. The blue colour it gives to bofW 
will distinguish it from red oxide of copper, the red oxide of 
iron, and Ihesutphuret of mercury. 

It occurs in veins, Iraversing rocks of various ages, and o 
beds. It may be considered a common ore of cobalt, loi' 
sometimes occurs in sufficient quantities for the nMmufacture 
of small. 

Localities. Schneeberg and Annaberg in Saxony, ThunB- 
gia, Bieber, in Hessia. 

U. S. Chatham, Conn, of a peacb blossom red, in cnitt> 
disseminated in felspar. — TWreg. 

What iisudofgiefwieiiicalcobati? — Wbai veilie colooraolu**' 
Oiate of cobalt 1— What are <b* d\sto«i:v<i« a\iu«cv«i« al umbUM « 
eobalt ? 
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-Genus 10. ntoN. 

Of all metals, tliis is the most universally diSusedy and of 

» greatest use to man. 

[ts ores are very numerous, and many of them veiy beanti. 

and highly interesting. The colour, and many of the pro- 
rties of pure iron, are too generally known to require any 
icription. In its soft state, it is one of the most ductile of 

the metals, and in the form of steel it is the hardest of all 
itallic bodies. 

[n general the ores of iron are easily detected by their mag- 
ic property. Many of them, as the oxides and sulphurets, 
ich are not magnetic, in their original state, become so on 
ng submitted to the blowpipe on charcoal, with the addition 
a little tallow, 
rhe specific gravity of pure iron is 7.7. 

Species 1. native ikon. 

External characters. Colour, pale steel grey, approaching 
t of platina ; occurs massive, reticulated and cellular ; frac- 
e hackly ; malleabfe ; magnetic ; not easily oxidated ; has 
ely occurred in octohedral cryistals : sp. gr. 7.7. 
Chemical characters. Dissolves with effervescence in all 
strong acids. Its solutions strike a black colour, with 
cture of nut-galls. 

Composition. (From Saxony.) Iron 92.50 ; lead 6 ; cop« 
• 1.5. — Klaproth. . 

LocdliHes. Near Grenoble, in France, mingled with quartz 
i clay. Near Steinback, in Saxony, in a gcuigue of garnets. 

Variety 1. meteokic native iron. 

External characters. Colour, pale steel grey, usually cov- 
d with a coat of what appears to be brown oxide of iron ; 
;urs massive, globular, and rarely in octohedral crystals ; 
tre metallic ; texture compact, or porous ; malleable : sp. 
6.48 to 7.57. 

Composition. (Siberian.) Metallic iron 98.5 ; nickel 1.5. 
Nearly every specimen of native meteoric iron which has 
3n examined, has been found to contain nickel in small pro- 
lions, as from 1.5 to 10 per cent. 

Hasses 6f meteoric iron have been found in various parts 
the world. 



Vhat metal is most universally difiiised and of the greatest use^ 
ft ?~What are the chemical and distincdve chaWicXatB ol\aro!ii^-^'«w 
wteoric Dative iron 7 
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Professor Pallas, in hie travela, states that he found on &f 
top of a mountain in Siberia, a maaa of native iron weighing 
1660 pounds. It was malleable and flexible. The iuhabiUati 
reported to him, that it fell from the sky. 

A mass, now io the imperial cabinet of Vienna, came froni 
Agram, in Croatia. It was seen by the iahabitants to fall 
from the air, aud ia said to have appeared hke a globe of Ere. 
This event happened in 1751. 

In the province of Tucunian, in South America, in ihe miifel 
of a large plain, Don Rubin de Celis describes a mass of na- 
tive iron, weighing uboui 30,000 pounds. It had an irregulai 
indented surface, and ioternally presented many cavitiea, II 
contains 10 per cent, of nickel. 

A mass found in Prussia is said to have weighed 1,600 
pounds. 

A mass found af Bilhborg, in France, is mentioned by CoL 
Gibbs. It weighed, by estimation, about '2,500 pounds, h 
some parts, it is so hand as lo give fire with steel. 

A mass, now in the cabinet, at New ^aveu, was found neftr 
Ked river, in Louisiana. Its surface is covered by a daA 
brown crust, and is deeply indented. It is very compact affli 
■malleable. This mass weighs upwards of 3,000 pounds, la 
its interior, Col. Gibba discovered octohedra! crystals of iroiii 
the largest of which is half an inch long. 

Gapt. Ross mentions a mass of native iron which exists in 
West Greenland. The Esquimaux have made knives of it' 
It contains 3 per cent of nickel. 

Other masses of the same metal have been discovered in 
various parts of Ihe globe. That of Croatia, howi 
to be the only one concerning which ihi 
of its having fallen from the almosphei 
of composition, and the circumstances under which mosl, if 
not all of these masses have been found, as their insuialitm, 
peculiar composition, and their situation on the surface of llie 
earth, seem to indicate that they owe their origin to a common 
cause, and that they must have fallen from the atmosphere ai 
various and uncertain periods. 

Species 2. absemcal ibon. 

Exlftmal characters. Colour, tin white, with a shade of yel- 
low ; occurs massive, disseminated, aud crystallized ; i«Wi 
the right rhombic prism, either simple, or terminated by dih»- 

WhatJBBaidof me 
tbat these masses of 
of arsenical iron T 



a any direct proof 
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dral summits ; also modified by truncation, on the edges of the 
•ummits — on each of the obtuse angles, or otherwise ; lustre 
liiining, me^lic ; fracture granular; hard ; brittle ; gives fire 
with steel, the sparks being attended with a little train of white 
MDoke ; when struck, gives the odour of garlic : sp. gr. 6.5. 

Cheimcal characters' Fusible, with volumes of white ar- 
senical smoke, the residue being magnetic iron. 

Composition, Arsenic 54.55 ; iron 45.46. — Berzelius, 
Distinctive characters. It resembles arsenical, and grey 
cobalt, but these both tinge borax smalt blue. It also may je- 
aemble sulphyret of iron, and antimonial silver, but neither 
of these emit the garlic fumes. 

It is found chiefly in primitive rocks, as gneiss, mica-slate, 
tod granite ; where it occurs in veins, or is disseminated. 
Localities, Its foreign localities are numerous. ' 
U. S. Warwick, Orange county, N. Y. Near Boston, 
Mass. Chatham, Conn. Paris, Maine. 

Species 3. sulfquret of iron, common pyrites. 

External character. Colour, bronze yellow, passing into 
brass yellow, and steel grey ; occurs crystallized, capillary, 
cellular, massive, and disseminated; form the cube, octohe- 
dron, dodecahedron with pentagonal faces, and the icosahe- 
dron, with trapezoidal faces, with their modifications and va- 
rieties ; cleavage parallel to the sides of an hexahedron and 
octohedron ; fracture conchoidal ; lustre brilliant, metallic ; 
crystals embedded, and implanted ; hard, brittle : sp. gr. 4.8 . 

Fig. 161. 



Fig. 161. A cube, the primitive form, and one 
of the most common figures under which it occurs. 
This is often truncated on all its solid angles. 



Rg. 16?. 




Fig. 162. The dodecahedron with pentagonal 
faces. 



What are the diatinctiye characters of arseiiical iron ?— What ara the 
colottrs of sulphoret of iron?— What are the crystalline forms of snl 
P^uretof Iron? 
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Fig. 163. The octohedroiiy tnincated on all Hs lo^ 
solid angles. ji^. 




Fig, 164. 



Fig. 164. A solid, bounded by twenty trian- 
gular faces. 

Hauy has enumerated a great variety of other modifications, 
some by trunQation, others by bevelment. 

Sulphi^et of iron is often a. very beautiful mineral, the- 
ofystals being as perfect in shape as could be formed by th^ 
most skilful lapidary, and the truncations perfectly symn^tri 
cal, together with a surface that resembles burnished goF 
They ai^ of all sizes, from that of a mustard seed, to 
inches, or even more, in diameter. 

Chemical characters. Fusible, with a strong odour 
sulphur, into a globule, which is magnetic. 

Composition. Iron 47.85; sulphur 52.15. — Haiehett* 

Distinctive characters. It has often been taken for sold 
but gold is malleable ; iron pyrites is brittle. It differs 
sulphuret of copper in being so hard as not to yield to th 
knife ; pyritous copper yields to the knife, and does not yiel 
a magnetic globule. Arsenical iron emits arsenical fume 
while iron pyrites emits those of sulphur. 

Variety 1. radiated suLPHtTRET of iron. 

External characters. Colour, bronze yellow, passing int 
steel grey, often variegated ; occurs in masses, of a gldl>ular; 
botryoidal, or reniform shape, composed of fibrous crystals^ 
radiating from the centre, and terminating on the surface o: 
the mass ; fracture fibrous ; lustre brilliant. 

These masses commonly fall into a state of decomposition, 
if exposed to the air, as in cabinets ; in which case they 
crack in various directions, and become covered with a white 
efflorescence, which will be found on touching it with the 
tongue to be sulphatOMof .iron, or coperas. 





How is sulphuret of iron distinguished from other minerals f — Wkat 
are the varieties of sulphuret of iron ? 
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Variety 2. hbpatic sitlphvbbt of iron.* 

External charaetersn ■- Cofour, liver brown; internany pale 
brass yellow, incliBuig to fteel grey ; occurs in hexahedral, 
and octohe^ral prystals^ aiae ataJactical, botryoidal, and amor- 
phous; lustre glimmering. 

This variety presents mcMt of the forms of iron pyrites. 

Its colour seems to ariselrom a peculiar kind of decompo- 
sition, the nature of which is not well understood, and by 
which its colour is changed, and its lustre disappears, without 
Uiy change of form. 

It is found in veins in primitive rocks. 

U, S. Near Sparta, N. J. Staten Island, and at Antho- 
ny's nose, N-. Y. 

Arsenical sulphuret of iron, — ^Colour, steel grey, paler than 
common pyrites ; it yields arsenical, as well as sulphureous 
vapours. 

Auriferous sufyhuret of iron. — Colour, deep yellow ; occurs 
in grains and cubic.crystals ; contains a small quantity of gold, 
which seems to be in a state of simple mixture with the pyrites. 

Seleniferous sulphuret of inm.— Coiour) pale yellow ,* oc- 
curs in granular masses. 

Pseudomorphous sulphuret of iron. — It occurs in the crevi* 
ces of wood, and minerals, and also^in i\Le Cf^vities of organic' 
remains, and takes its £brm from that of the cavity, in which 
it is found. 

Uses. Sulphuret of iron is a very abundant, and univer. 
sally distributed ore. It' however is seldom, if ever, employ, 
ed for the making of iron, but is chiefly used fqr the extrac* 
tion of the sulphate of iron or copperas, by decomposition. 

For this purpose, the ore, being raised from the earth, is 
exposed to the air, and moistened. By a natural process, the 
sulphur absorbs oxygen from the atmosphere, and is converted 
into sulphuric acid. The acid then unites to the iron, and 
forms a sulphate, which appears in the fbrm of a greenish 
white crust on ihe decomposing pyrites. The copperas is 
then obtained by wadbing, or lixiviation, and subsequent crys* 
tallization. 

' In the United States, manufactories of the sulphate of iron 
have been established in Tennessee. In Maryland, about 
twenty miles from Baltimore. In Ohio, near ZanetviUe, and 

• FiMB A«fNNr, Ltt. limn baetase it isef aliver eoloar. 
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oa the Muikingum river, and at SCeabenville. b VemMtr 
at Siraffonl, ana Shrewsbury. At Straffinnd, ahout one dwo* 
sand persons are employed in the several department! of Ail 
numufactory, and during the last year, (1825,) seven hndrfi 
tons of copperas have been produced. 

Species 4. maoitetic ^|fLPHUS£T of ntoir. 

External characters. Colour, between bronze yellow tai 
copper red; occurs massive; rarely in six-sided priflu; 
structure lamellar ; turns brown by exposure ; obedient to 
(he magnet. 

Chemical characters. Fusible with the sulphureous odour, 
into a magnetic globule. 

Composition. Iron 63.5 ; sulphur 36.5. — Hatchett. 

This variety contains less iron and more sulphur than the 
other species. Its magnetic property, Hauy supposes, miy 
depend on its containing a portion of iron in its pure state, ana 
hot united to the sulphur. In the opinion of Mr. Hatchett, 
iron combined with less than 37 per cent, of sulphur, may 
not only affect the needle, but become a permanent maene^ 
which is the case with th« present epecies. 

Localities. Hartz, Galloway, in Scotland, and varioQS 
other places. 

U. S. Brookfield and Huntington, Conn. Near Boston, 
Mass. Bnmswick, Maine. 

Species 5. magnetic oxide of iron. 

External characters. Colour, iron black ; occurs crystalli- 
zed, lamelliform, and massive ; form the regular octohedron, 
dodecahedron with rhombic faces, cube and four-sided prism 
terminated by four-sided pyramids ; all subject to a variety of 
truncati&ns; structure imperfectly lamellar; fracture uneven ; 
lustre shining or glimmering ; faces often striated ; occurs 
also in thin plates and in the state of sand : sp. gr. 4.4. 

Chemical characters. Becomes brown but is infusible. In- 
soluble in nitric acid. 

Composition. Peroxide of iron 71.86 ; protoxide of iron 
28.14. — Berzelius. 

This species is always attracted by the magnet, and some* 
times attracts iron which has not been magnetized ; it then is 
called native magnet, or loadstone. 

In other instances, iron is said to be magnetic when it dis- 
turbs the polarity of the magnetic needle, without posseasiBg 



What ia the colour of m&i^euc oxvde o^ vcwv'l— Wbi^x U loadstone ? 
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^e power of imparting the same quality ; but the native mag. 
netic iron, not only attracts its own particles, but those of iron, 
^V'hich before were not magnetic, and has the power of im« 
piUrting this property, thus forming the artificial magnet. 

The loadstone is chiefly found in primitive countries, and 
Sometimes constitutes large masses, or even beds. 

According to Patrin, there occurs in Sweden, and Switzer* 
l^jid, whole mountains composed of magnetic iron, immense 
^^K^asses of which are found to be native magnets. Blocks of 
"^Clbs. weight, he says, would carry 2001bs. of iron, and some- 
times pieces were found which would lifl 25 times, their own 
^^^eight of iron. 

The celebrated Bergman also describes a hill of the same 
l^ind of iron ore, which he saw at Talberg, in Swedish Lap- 
l^^tnd. It is a league in circuit, and 400 feet high, and con- 
sists, to appearance, solely of black iron ore, cemented into a 
Iftard and solid mass, with quartz. — PinkerUm^s Petrology. 

From its external appearance, the native magnet does not 
^^ifier from common magnetic oxide of iron, but on trial it will 
V)e found to attract iron filings, and to possess polarity. 

U. S. Goshen, Penn. On the river Wachitta, Arkansas 
TTenitory. Topsham, Maine. 

Yariely 1. sandy magnetic oxidb of iron. 

External characters. Colour, iron black ; occurs in small 
dodecahedral, and octohedral crystals, and in minute grains 
ccmstitutiAg iron sand ; strongly magnetic ; powder black. 

Chemical cJuiracters, Infusible, and unalterable by the 
blowpipe. 

CamposUion, Oxide of iron 85.50 ; oxide of titanium 14 ; 
oxide of manganese 0.50. — Klaproth, 

This variety being sifted, is in common use for desk, or 
writing sand. 

Localities. U. S. West Haven, Conn, on the beach of 
the sea shore. It very obviously proceeds from the disinte- 
gration of the chlorite slate contiguous to the beach. — SiUi' 
man* On Block Island, R. I. Gill, Mass. Also in Mary- 
land, Ohio, and Virginia. 

Magnetic oxide of iron is found very abundantly in foreign 
countries, and is known under the name of mountain ore. It 
furnishes the best bar iron, and is that from which the Swe- 

I _^^_ 

What is said of the quantities of magnetic oxide of iron 7 — ^What is 
said of sandy magnetic oxide of iron 7— What is the 'common name for 
this species 7 
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It yields from 50 to 90 per cent. 

Locaiitie*. V. 8. Francoaia, Graflon county, N. H. Tlie 
bed is from 6 to 9 feet thick, and is contained in gneiu. 
Beautiful oclohcdral, and dodecahedral crystals are common. 
It also yields the compact variety- This bed is explored fof 
emelting. Topsham, Lincoln county, Maine. Some of the 
crystals are two inches in diameter. — Cleaveland. Sudu- 
sunny, N. J. where the bed has been worked to the depth of 
100 feet. The ore from the lowest part is not magnetic until 
it has been exposed to the light and dr. — Gibbs, Near Lsks 
Champlain, N. Y. Also in the Highlands, and at Crown 
Point. — Gibbs. Williamstown, Middlefield, and Wobum, 
Mtuw. Somerset, Ver. In various places in Pennsylvania, 
due. 

Species 6. apBCTLAH oxide op ison. 

External ekaracterg. Colour, steel grey, with the surfsee 
highly polished, and often tarnished azure blue, green, or red, 
Eometinies resembling tempered steel, and sometimes paaeing 
into blackish blue ; streak cherry red, or reddish brown i DC. 
curs crystallized ia a great variety of forms, among which are 
the pyramidal oclohedron, with its modifications ; the pyra- 
midal dodecahedron, with its summits replaced ; the hexabe- 
dral table, with the edges replaced, &c. ; primary, the slightly 
acute rhomb ; structure lamellar ; cross fracture conchoidal ; 
lustre brilliant, metallic ; faces of the crystals oftea striated; 
slightly attracted by the magnet : sp. gr. S,53, 

Fig. 165, 

Fig. 165. A figure bounded by 24 faces, of whidi 
lis are isosceles triangles, twelve scalene trian^Bi 
md six pentagons. 

The beautifiit jrridescent specimens, which come from ihf 
isle of Elba, are frequently crysiallized in the above form. 

The present species often occurs in groups of tabular or 
lenticular crystals, implanted edgewise, or intersecUng ewli 
other 80 as to form cells of various shapes. Sometimes th* 
edges only appear distinct, forming groups resembling tlw 
lancets of a searijieaior. 

Chemical characters. Infusible, but becomes reddish. !"■ 
soluble in acids. 
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Composition. Iron 69; oxygen 31. — Hiusenfrta. 

O^Utinctive characters. It differs from tlie magnetic oxide, | 
in yielding a red powder, ibat of the magnetic being black. 
Grey copper and galena, are reduced by the blowpipe, and 
are not at all magnetic. 

Some of the most splendid specimens, seen in cabinets, be- 
long (o tbis species. It occurs chiefly in primitive moun- 
tains, associated with magnetic iron, red oxide of iron, and 
quartz. 

LoealilUs. Elba affords the finest specimens, where it is 
veiy abundant, and is said to have been worked as a mine, 
for 3000 years. Saxony, Bavaria, Bohemia, and in most 



\ 



V. 8. Near Baltimore, Md. Near Lake Champlain, N. Y. 
Brighton, and Montague, Mass. Jamaica, Ver. 

Variety 1. volcaotu sPEcriAK oxide of irox. 
It is found in lava, and possibly, also, in the stones used in 
smeltmg furnaces, when they become porous and partially 
disintegrated by the heat. The writer has seen some beauti- 
ful crystals of specular iron, contained in a micaceous sand- 
stone, which had been used for the above purpose, and which, 
to all appearance, had been formed by particles of iron from 
the fumace- 

Tariety 2. micaceofs oxide of ihon. 
Exleraal cliaraclers. Colour, iron black, passing into ateel 
grey ; when turned in a particular direction lowards the Ught 
it has a tinge of red ; streak and powder cherry red ; translu- 
cent, in thin lamlnie, when it appears blood red ; occurs maa- 
ave, composed of thin lomins, easily separable ; splits into 
iroad piecesj of a slaty aspect ; also occurs in distinct tabular 
crj'staJs ; sometimes a little unctuous to the touch ; brittle : 
sp, gr. nearly 4. 

JHslinctive characters. From earthy minerals, it is suffi- 
ciently distinguished by its weight, colour, and lualre, and 
from the other ores of iron, by its micaceous structure. 

Specular and micaceous iron, aie found in primitive rocks, 
among the other ores of iron. Sometimes they are dissemi- 
nated in the other ores, and sometimes they form considerable 
beds alone. 

Localitiet. Near Baltimore, Md. Near the Earitan, N. J. 
Port Lee, N. Y, Hawley, Brighton, and Charlestown, Mass. 
New Stratford, Conn. Near Belfast, Maine. Madisoa coan.- 
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tv, and Wm^ingtoD county, Missouri. In the latter count)*, 
inlcaceotis iron forms a ri<lge from 500 ro 600 feet high, and 
half a mile long. — Schoobraji. 

Spetia 7. BHows osniE of mos. 

External charadert. Colours, brown, blackish brown, of 
yellowish brown; occurs stal&clical, nodular, fibrouB, and 
amorphous ; and according to Mohs, in cubical crystals ; pow- 
der, yellowish brown ; seldom nisgnedc : sp. gr. 3.44. 

Chemical charaders. Infusible, but turns reddish, and ac 
quires the magnetic propeny. 

Compotition. Oside of iron 85 ; water 15. — DaahUtm. 
Variety I. fibbocs browk oeide of iron, browr 

M.ESIATITE. 

External characters. Colour, brown, yeUowish, or black- 
ish hnnrn ; on the outside, otlen varnished or glossed, pre- 
cisely resembling black glazed earthen ware ; occurs slalac- 
lical, tuberose, nodular and amorphous ; structure fibrous, 
sometimes parallel, but moro often radiating, or diverging 
from a centre ; lustre, silky or resinous ; yields to the kuue. 

This variety often presents very curious imitative forniE ; 
as of cylinders of the size of a pipe stem, many inches long, 
and interwoven into a sort of net-work ; also of the branches 
of trees, or of coral, or bunches of grapes, dtc. 

This ore is found in primitive and secondary rocks. 

Loealiti^- It is found in every country of Europe. 

U. S. Measersburg, Jenkintown, and Lancaster, Penn. 
Gallatin county, Illinois, Lawrence county, Arkansas Ter- 
ritory. Burlington county, N. J. Stalcn Island, N. T. Sta- 
lactical and mammillury, often with a shining surface.— 
Pierce and Torrey. Salisbury, Conn, specimens oflen co- 
vered wil)i a jet black shining gloss, like the black glazed lea- 
pots of former times. Some very beautiful specimens come 
from Ibis locality. Bennington, and Mookton, Ver. TTialol" 
Bennington yields 33 per cent, of iron. — Hali. ■ 

Uses. It is employed as an iron ore, and yields from 30» 
00 per cent, of the metal. 

Varifiy 2, compact brown oxide of iron. 

External characters. Colour, olive brown, passing ii* 
blackish brown ; occurs- massive, stalactieal, cellular u^ 
amorphous ; streak and powder yellowish brown ; lustrenoM! 
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ructure compact, sometimea slaty, but never fibrous ; frac- 
ire coDchoidol, or earthy, yields to the knife : sp. gr, 3.5 to 

[ Compontion. Iron 82 ; water 11.3 ; oside of manganese 

~ ; silex 2.6. — Dauhiason. 
I Distinctive characters. I( is distinguished from the ha^mtt- 
te, by its compact structure. 

J It usually occurs with the fibrous variety, into which it gra- 
bally passes. 

; LocalUy. Blue Ridge, Md. It occurs in stalagmites, or 
y beautifully dentritic, resembling, in large masses, a grove 
—Hoyden. 

, Uses, It is explored as an iron mine, and is said to yield 
9eut 50 per cent, of motal. 

Variety 3- ocheht bhown oxinn of iKo:y. 
[ External characters. Colour, pale brown, or yellowish ; 
an earthy aspect ; soils the fingers ; fria- 



ComposUion. Iron 83 ; water 12 ; silex 5, — Dauhisson. 

It is found among bog iron ore. 

Variety 4, wnES. 

Exlemal characters. Colour, olive brown, blackish or yel- 
lowish brown ; occurs massive ; lustre none ; fracture con- 
choidal ; texture earthy ; soils very much ; easily broken ; 
adheres strongly to the tongue ; falls to pieces in water : sp. 
gr. 2. 

Composition. Oxide of iron 48 ; oxide of manganese 80 ; 

('''''>\ 13 ; alumine .T ; water 14. — Phillips, 
ocality. Cyprus. It is used as a paint. 
Species 8. hbd oxide of ibon. 
'xtemal characters. Colour, reddish brown, streak and 
der, blood red, or brownish red ; sometimes slightly mag- 
; ; yields to the knife ; aspect rather earthy than metallic ; 
ly found cr^'stallized ; opake ; texture fibrous, or com- 
. : sp. gr, 3 to 5. 
rurietyl. fibrous bed oxide or ibok. rE* hematite. 
Externa! characters. Colours, yellowish brown, and brown- 
ish red, or steel grey ; lustre somewhat metallic ; receives a 
polish ; streak and powder, nearly blood red ; occurs amor- 
phous, stalactieal, botryoidal, and in concretions ; structurr 
distinctly fibrous ; fibres, particularly of the stalactieal, nv 
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diaie (fata tlie centre, or run parallel, resembling the gram of 
'wood ; fracture conchoidal in one direction : sp. gr. 4.75. 

C!iemicn.l charaetert. Infusible, but turns dark, and be- 
comes magnetic. 

Composition. Oxide of iron HO ; silex 2 ; lime 1 ; water 
(, — Davbisson. 

It is foutid chiefly in primitive, but sometimes in secondari' 
mountains. 

Localities. It is found in several European c 
England, Bohemia, Saxony, &c. 

V. S. Perkiomen lead mine, Penn. Kent, Conn. 

Vsfs. It is said to yield the best of iron, particularly for 
drawing and rolling. It is also used for polishing buttons, 
under file name of bloodstone, and during our late war was 
in great demand, and sold at exceeiHogly exorbitant prices, 
for this purpose. 

Variety 2. compact hed oxide of iron. 

External characters. Colour, brownish red, with a mismrt 
of sleel grey ; surface, sometimes steel grey ; streak, and 

Eowder, blood red ; fracture conchoidal or uneven ; lustre a 
ttle metallic; occurs massive, slaty, globular, and renifonn; 
also in pseudomorphous crj'stals, generally cubic, with Uaa- 
cated angles : sp. gr. 3.5 lo 5. 

It is found in primitive, and secondary rocks, with redlue. 
matite, and other iron ores. 

Localities. U.S. On Elk river, Tenn. very hatd, and 
compact, — SehoalcTofl. Canton, N. Y. — Hall. At die head 
of Gasconade river, Missouri. 

Varitly 3. ocuEBE bed oxise of ibgn. red ocbve. 

External characters. Colour, dark blood red, passing inlo 
yellowish, or brownish red ; occurs massive ; tesiure com- 
pact, eartby ; soils tlie fingers, hut is not unctuous ; friable: 
sp. gr. about 3. ' 

It is found with the preceding varieties, and occurs in maDT 
places in this countrj-. 

Usts. It is sometimes employed as a pigment, under ibf 
name of Indian red ; but more comnionlv, il is believed, under 
that of Spanish brown. 

Species 9. argillaceous oxide of iboit. 

External characters. Colours, ash grey, bluish browa, ui^ 

—What are the nsossf "* 
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nddish brown ; occurs (tmorphous, and in flat tabular masses ; 
o rcniform, globular, and pulverulent; fracture uneven, and 
3r flat conchoidat ; yields easily to the knife ; adheres 
b the tongue : sp. gr. 3.37. 

i Chemical characters. Infusible, but turns black, and be. 
s magnetic. 

Composition. Protoxide of iron, with a trace of manganese, 
'* — alumine and silex 20.78; carbonic acid 29.30 ; car- 
us matter 2.67 ; lime 1.87 ; moisture 1. — Phillips. 
^urs in secondary rocks, and is found in most coun- 

Varieiy 1. colpmnab abgillaoeocs oxide of ieok. 
r External characters. Colour, red, brownish, or blackish 
_ [, and yellowish red ; occurs in masses, composed of co- 
lumnar pieces, fitting each other like grain, tin or starch, and 
sometimes with interstices filled with bitumen, or calcareous 
spar ; texture fine grained, earthy ; brittle ; adheres to the 
tongue ; sometimes magnetic : sp. gr. 3. to 4.4. 

Composition. Oxide of iron 50 ; water 18 ; silex 30.5 ; 
alumine 7. — Broccbi. 

Localities. U. S. Navesink bills, N. J. Long Island, 
N. Y. Martha's Vineyard, Mass. 

It is not common, but is sometimes explored as an iron mine. 
Variety 2. pisifohh argiliaceous oxide of inou.* 

External characters. — Colours, brown, yellowish brown, or 

blackish btown ; occurs in small globular masses, consisting 

of concentric layers of the size of a pea, or larger ; brittle; 

fracture conchoidal ; lustre, resinous at the circumference, 

, but dull and earthy at the centre. 

Composition. Oxide of iron 48 ; alumine 31 ; eilex 15 ; 
water C. — Dauhisson. 

It is found in clay, and soft calcareous deposites, with the 
bog-ore. 

Localities. It is abundant in France, and in several parts 
of Switzerland. It is also found in England, Franconia, and 
Suabia. 

U. S. Pompton plain, and other places, N. J. Statea Isl- 
and, N. Y. Salisbury, Windsor, and Hartford, Conn. 

* From its reeemblance to peas. 
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Uses. It ia explored in France, and Switzerland, but 
said not to yield good iron. 

Variety 3. lenticulas xUIOillacbous oxide of iron. 

External characters. Colour, brownish red, yellowis 
brown, or grepsh black ; occurs in lenticular or oblong fit 
tened mitoses, of various sizes, from that of an apple seed 
that of a butternut ; lustre of the fracture, somewhat metalh< 
easily broken : sp. gr. 3 to 3.8. 

Chemical characters. Becomes magnetic, but does nc:::^ 
easily melt alone ; with borax melts into a yellowish gree 
glass. 

Composition. Oxide of iron 64 ; water 5 ; alomine 23 
silex 7.5. — Lampidius. 

Localities. Franconia, Bavaria, Sahzbavg, Switzerland^ 
France, &c. 

U. S. Ontario, N. Y. in an alluvial deposite, which als^>^ 
contains fossil shells. — Eaton. 

Uses. It is sometimes explored as an iron mine, and is 
said to yield from 30 to 60 per cent. 

Variety 4. nodular ARoiLLACEors oxide of iron. 

External characters. Colour, yellowish brown, or yellow, 
internally, when fresh fractured ; occurs in iK>duIes of various 
sizes, from that of a nut, to that of a man's head ; sometimes 
hollow internally, and sometimes contains a pulverulent nu- 
cleus ; fracture, even, earthy, or flat conchoodal, generally 
earthy towards the centre ; texture earthy, or compact, to- 
wards the circumference ; appears to be composed of con: ' 
centric layers : sp. gr. about 3 ; in the hardest parts scarce- 
ly yields to the knife. 

It is found in clay.slate, and in alluvial deposited. 

Sometimes there is a cavity in the centre of these nodules, 
containing some small loose stones, or sand, whieh. rattles on 
being shook. The ancients supposed, but on what grounds, 
we do not know, that the eagles had a habit of transporting 
those balls to their nests, for the purpose of facilitating the 
laying of their eggs. Hence they were called Eagle stones. 

Localities. U. S. Near Baltimore, Md. it forms extensive 
beds. The nodules are composed of concentric layers, and 
frequently contain minute crystals of sparry iron. — Giknor* 
Also at Bomb, shell hill, near Bladensburg, in nodules from two 
to eight inches in diameter. When exposed to a strong h^at 

What peculiarity exists with respect to the nodular variety of this spe- 
cies ? 
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they burst with an explosion. — Hoyden, Near Plymouth, 
^ass. Nodules, of a reddish grey colour, externally, with a 
^fl, or friable, yellowish nucleus, occur at Northington^Conn. 
-I^hey appear to be formed of fine sand-stone. 

Species 10. bog iron obe. 

Hxiemal characters. Colours, yellowish, brown, roownish 
y'^ow, and reddish grey ; occurs amorphous, tuberous, aiid 
t^ellular ; fracture earthy, or uneven ; lustre resinous, or dull ; 
^ften friable ; sometimes resembles scoria, and sometimes 
Ochre ; soils the fingers ; sp. gr. 2 to 3. 

Variety 1. fbiable bog ore. 

It occurs in masses, sometimes corroded or sinuous ; soils 
the fingers ; dull ; appears earthy or ochery. 

Variety 2. compact bog oke. 

It occurs amorphous, tuberous, and in crusts ; fracture con- 
choidal ; lustre resinous ; soft ; yields to the biife ; soils the 
fingers. 

These varieties, to which some add Indurated, occur toge- 
ther, commonly in the. same specimen. They are found in 
low swampy ground, in almost every section of country. 

Bog ore is considered of the most recent formation, indeed 
it is supposed to be deposited every day, from waters contain- 
ingoxide of iron, and therefore is constantly forming. 

Uses^ It is employed for the extraction of iron, and yields, 
from 30, to 60 per cent, of metal. i 

Species 11. franklinite.* 

External characters. Colour, iron black, powder deep red, 
or reddish brown ; occurs in granular masses, composed of 
imperfect crystals, or small grains, which sometimes exhibit 
the planes of the octohedron , structure lamellar ; aspect simi- 
lar to octohedral iron : sp. gr. 4*87 ; magnetic. 

Chemical characters. Soluble without effervescence in hot 
muriatic acid, exhaling a slight odour of chlorine. Before 
the blowpipe, the zinc is volatilized, leaving a hard magnetic 
alloy of iron and manganese, susceptible of a polish. 

Composition. Oxide of iron QQ ; oxide of zinc 17 ; oxide 
of manganese 16, — Berthier, 

Locality. U. S. New Jersey, accompaniecl by the red 

* In honour of Dr. Franklin. 



What IB said of bog iron ore 7— What use ia miule of the bog ore ?• 
What is the composition of Franklinite ? 



280 INTRODUCTION TO 

oxide of zinc, and yellowish green garnet. It is mostly em- 
bedded in the red oxide of zinc. 

Species 12. hydrous oxide of iron. 

External characters. Colour, iron black, intemaUy black- 
ish bro^ ; occurs massive, and crystallized ; structure of 
the massive, fibrous and radiating ; crystals very minute, 
the terminations, sometimes appearing like velvet ; sdso occurs 
in slender stalactites, composed of fibres radiating from the 
centre to the circumference ; scratches glass. 

Composition. Oxide of iron 80.25 ; water 15; silex 3.75. 
— Vauqudin. 

Localities. Cliflon, near Bristol, in quartose geodes, also 
near Botallack, Cornwall, Siberia, and France. 

Species 13. carbonate of iron. 

External characters. Colours, wine yellow, yellowish 
brown, or greyish yellow ; becomes brownish black, by ex- 
posure ; occurs massive ; composed of crystalline, fo&ated 
plates, oflen curved ; structure foliated or lamellar ; lustre 
shining vitreous ; streak white ; translucent when recently 
broken ; occurs also in acute rhomboids, sometimes with 
truncated terminal angles, in six-sided crystals, in octohedrons, 
and in lenticular crystals ; crystals often adhere by thin edges 
to other minerals, or are found in groups, or druses ; 3delds to 
the knife ; cleavage parallel to the planes of an obtuse, rhom- 
boid, whiclj is the primitive form : sp. gr. about 4. 

Chemical characters. Infusible, bljickens and becomes 
magnetic. Dissolves slowly in nitric acid, with slight effer- 
vescence. 

Composition. Oxide of iron 58 ; carbonic acid 35 ; oxide 
of manganese 4.25 ; magnesia 0.75 ; lime 0.5. — Klaproth. 

Distinctive characters. From the earthy minerals which it 
resembles, it is distinguished by its great weight ; from other 
ores of iroa by its crystalline, foliated cleavage, or fracture ; 
and from blehde, which it often very nearly resembles, by its 
yielding magnetic iron, by the blowpipe. 

On being exposed to the air, it is gradually decomposed ; 
flVst the colour of the surface becomes brown, or black ; af- 
terwards, also, the streak is changed into red or brown, its 
hardness and specific gravity are diminished, and even the 
chemical constitution is altered, the whole being converted 
into hydrate of iron. — Mohs. 
—— — ■ . . . . , — _ — . 

What are the colours of carbonate of iron ? — What is the composition 
«/ carbonate of iron ? — How is carbonate of iron distinguished ? 



MiNERALOGfY. 291 1 

tt occurs abundantly in aome countries, in veins and beds, 
chiefly in primitive rocks, but sometimes in secondary ones. 
It is associated with the other ores of iron, also with those of 
copper, and lead, and with calcareous spar, brown spar, &c. 

LocolUies. Hesse, Hartz, and Westphalia, where it is 
worked as an ore of iron. France, Germany, and Spain, in 
abundance. England sparingly. 

TJ. S. Near Baltimore, Md. in lenticular crystals. New 
Milford, Conn, chiefly in foliated masses, but sometimes in 
obtuse rhombs. — "This appears to be the only locality in the 
U. States, where carbonate of iron occurs in quantity." — ■ 
SiQiman. J 

Species 14. FsosPtUTE or iron. I 

External characters. Colour, indigo blue, sometimes nearly 
black, and sometimes greenish blue ; occurs crystallized, mas- 
sive and amorphous ; form of the primitive, an oblong four- 
sided prism, which is also the form under which it often ap- 
pears ; crystals subject to truncation. It also occurs in six, 
eight, or twelve-sided prisms, anil in rounded, flatleoed, or 
lenticular cn-stals ; structure fibrous, resembling hornblende ; 
crystals grouped, or intersect each other, leaving interstices 
or cells ; lustre shining ; the massive is laminated, or con- 
sists of shining plates, adhering together ; the indurated oc 
curs in friable crusts, or in small masses, with an earthy te\ 
ture : sp. gr. 2.69. 

Chemical characters. Fusible into a steel coloured. gobule,. 
which is magnetic. 

Composition. Oxide of iron 41.25 ; phosphoric acid IB*.| 
25; water SI. 25 ; alumine 5. — Laugter. ' 

Distinctive characters. A little attention lo colour will 
distinguish it from hornblende ; from the blue carbonate of 
copper, it differs in being of darker colour ; and from this 
and indicoUte, it differs in yielding a magnetic globule. 

Localities. lale of France. Allier, in France, Cornwall, 
and Devonshire in England. Siberia. Bodenmais, in Bava- 
ria. Stavem, in Norway. 

V. S, New Jersey. It is transparent when first takao 
from the earth, but becomes deep indigo blue by esposure, or 
by a moderate heat. — Woodbridge. Also on Crosawick's 
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creek, colour externally blue, but grdenish internally, 
soft, like talc. 

Variety 1. eabthy fhosfhai'b of iron. 

Exterrud characters. Colours, on its first exposure, greyisl 
yellowish, or greenish white, but soon changes to indigo bin ^ 
of various shades ; occurs massive, disseminated, and inves^^ 
ing other minerals ; soft ; often very slightly cohering ; dull ^^ 
soils the fingers : sp. gr. about 2. ^ 

Chemical characters. Becomes brown, and then melts wSif^^ 
a magnetic globule. 

Composition, Oxide of iron 47.50 ; phosphoric acid 32 ; 
water 20. — Klaproih, 

This variety is found in alluvial soils, as in mud and clay, 
supposed to be more or less intermingled with animal matter, 
and from whence it is probable the phosphoric acid has been 
derived. Indeed, it has been found penetrating the organic 
remains of several animals. 

Localities. Isle of Dogs, Isle of Man, and in the Shetland 
Islands, in England. 

U. S. Allentown, and other places, N. J. Near Pljmaouth, 
and at Hopkinton, Mass. York, in Maine. At AUentoVn, it 
occurs in masses which weigh 301bs. or more. — Conrad. . 

Uses. Phosphate of iron is sometimes ground and employ- 
ed as a pigment. 

Species 15. chromate of iron. 

External characters. Colour, blackish brown, or nearly 
black ; occurs massive, disseminated, granular and crj'stal- 
lized in regular octohedrons, or double four-sided pyramids, 
sometimes flattened ; powder and streak brownish ; lustre 
imperfect metallic ; opake ; brittle ; crystals sometimes so 
minute as to resemble a tuft of hair, and sometimes of consid- 
erable size ; fracture conchoidal, or uneven: sp. gr. 4 to 4.50 ; 
sometimes magnetic. 

Chemical characters. Infusible alone, but with borax, yields 
a rich and lively grass green bead. 

Composition. Oxide of iron 34.7 ; chromic acid 43 ; alu- 
mine 20.3 ; ^ilex 2. — Vauquelin. 

Distinctive characters. The green tinge it gives to borax, 
will distinguish it from octohedral iron, which it most resem- 
bles, and from the dark varieties of blende. 

" ■■' " I ■,,■!. ■ . < I I .11. I I !• ■ , 

What use is made of phosphate of iron ? — ^What are the external cha- 
racters of chromate of iron ? — ^What are the distinctive characters of 
chromate of iron ? 
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a serpentine, stss^^^^l 
if Var, in France, ' 



This species is usually found embedded ii 
Ite, or talc. 

^JLocalUUi, Near Grassin, department of Var, i 
^nodules and veins, in serpentine. Uralian mo 

Shetland Islands. In Bohemia, Silesia, and Pied- 

fU. S. Loudon county, Va.- Bare Hills, near Baltimore, 
Q great abundance, in serpentine. From this localily, 
jcording to Hayden, it extends through Pennsylvania, New 
Y, and New York, to Milford, ia Connecticut. From 10 
milea from Philadelphia, on the West Chester and Lan- 
r roads, it occurs in detached masses, weighing from a 
ces to 20 pounds, and in one instance 500 pounds. — 
Hoboken, N. J. in octohedral crystals. On Staten 
, N. Y. Milford, Conn, disseminated in serpentine, 
ington, Mass. 
I Uses, Chromate of iron is employed to furnish the chromic 
t, which, being united with oxide of lead, forms the chro- 
^te of lead, or cArome yeJltrw, a yellow pigment in great de- 

I The chromate of iron is worth from 40 to 60 dollars a ton 
J market. The chromate of lead sells in large quantities for 
a pound, and in smaller quantities, or by (he single- 
ind, $1,25 to $1,50. It is stated that in ISIQ, about 3,000 
ninda of the chromate of lead were manufactured in Phita- 
a. — Cleaveland. 

lecies 16. arseniate of nto^. 
^External cJiaracUrs. Colour, oUve green, passing into 
e green and brownish green ; also yellowish brown, and 
r^ellowish red ; streak, and powder, pale brown ; occurs in 
small, and often very perfect cubes, sometimes truncated on 
the alternate angles, or on the edges and angles ; crystals 
longitudinally striated ; lustre adamantine ; sometimes occurs 
stalactical, and studded with crystals ; fracture imperfectly 
conchoidal ; transparent, translucent, or opake ; yields to Ihe 
knife : ap. gr. 3. 

Fig. 166. 

Fig. 166. A cube, with a triangular face on 
each alternate, solid angle, formed by truncation, 
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Konsberg, in Norway. Joachim sthal, in E 

" wal!, England, 

Species 2. gkkeiv oxide or uranium. 

External characters. Colour, emerald, or grafla greeD, < 

ten very beautiful ; also, yellowish green, leek green, i 

lemon yellow ; streak pale ; occurs crystallized in c|uadrangiu~J 

lar prisma, in four, six, hnd eight-sided tables, and rarely, in 

obtuse octohedrona ; all the varieties subject to truncation ; 

crystals variously grouped, sometimes resembling a fan, and 

sometimes a sheaf; sometimes it appears like ascole of mica, 

aUached to son^e other mineral ; structure foliated ; cleavage, 

easy in certain directions ; lustre glistening, and someii 

pearly ; transparent, translucent ; yields to the knife : 

gr. 3-10. 

Fig. 163. 

Fig. les. An e 
■ e of the 




Fig 169. An octahedron, with truncated ei 
mils, and tnincaled angles. 



Chemical characters. Decrepitates, but does not melt. 
Dissolves in nitric acid, yielding, when the solution is satura- 
ted, a lemon yellow solution ; with borax, yields a yellowish 
<rreen glass. 

" Couipogition. 0.\ide of uranium 72.15 ; water 15.70 ; lime 
«.87 ; oxides of tin and manganese 1.55 ; gangue 2.50.— 
Serzelius. 

According to llie analysis of Phillips, a specimen from Coi 
wall, yielded oxide of uranium 60 ; oxide of copper 9 ; pb 
phorio acid 15.3; water 13.8; silex O.B. 

If this is the composition of the present species, it is a phos. 
phftte of uranium, probably coloured by phosphate of copper. 
I Distinctive chaTacfers. Il resembles green mica, but the 
(nica is elastic, while the uranium is easily broken, and is in. 
elastic ; mica is also more easily cleaved. It may resemble 
•ome of the green ores of copper, but copper, when dissolved 
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ID nilric acid, yields a. blue colour widi anunonia, which 
uranium does uot. 

It 19 found in primitive rocks, and particularly in graniie. 

Loadities. Cornwall, where it is lound in granite, with ihe 
ores of copper, arseniate of iron, wavellite, &c. Bodennmi^, 
in Bavaria, with felspar and beryl. Near Autun, onil neat 
Limogea, in France. 

U. 8. Near Baltimoro, Md. — Gilmor. 
Genus 12. tin. 

■nn ia a white metal of considerable lustre, and not esaily 
oxidated by exposure. It is easily cut with a knife, but is ml 
so soft as lead. When bent, it makes a peculiar crackling 
noise, probably owing to the separation of some of its particles. 
It ia very malleable, and is readily reduced into thia sheets. 
It melta at 442° Fab. : ep. gr. 7.29. 

Uses. Tin is employed for various, and very iniporlMl 
purposes. Thin sheets of iron, being dipped into melted tin, 
receive a coat of the metal, and are thus prevented from rust- 
mg. This is commonly called sheet tin, and is the article of 
which the common tin ware is made. Tin foil, with mercuTTi 
forms the amalgam od the backs of looking-glasses. 'Ho 
also forma a part of prince's metal, Britannia melal, pewiei 
speculum metal, &c. 

It was formerly supposed that tin w^as sometimes found i" 
ita native slate, but Mr. Phillips observes, that this error aijW 
from there having been found pieces of the metal at the at** 
of old emelling places, and which had been reduced by th* 
heat, long before. 

The ores of tin are only two, an oxide and a sulphurel. 

Species 1. oxide op tin. 
External characters. Colours, yellowish brown, brownisb 
black, greyish yellow, hair brown, and nearly colourlessi W" 
transparent ; the light brown, translucent, and the darker col- 
ours, opake i occurs in crystals, and in masses, from the M^ 
of grains to that of the fist ; primitive form, the octohedn* 
with square bases ; secondary forms very numerous, but difli- 
cult to aacertam, on account of the imperfections, or grouping 
of the crystaU ; lustre resinous, or adamantine; structure !»■ 
mellar ; cleavage parallel to the axis of the ocloliedron, t^ 
also to the diagonala of the common base ; fracture unevo* 

T found in iti native (UU V 
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and imperfectly conchoid&I ; gives spaifcs with sleel ; brittle : 
sp. gr. 6.7 to 7. 

Pig. 170. 

Fig. 170. An obtuse octohedron, or double 
four-sided pyramid, the primitive form. 




Fig. 17L 




Fig. 171, A four-sided prism, terminated by 
four-si^ed pyramids. This is one of the most com- 
mon forms* 




Fig 172. 



Fig. 172. 
truncated. 



The same as 171^ with the angles 




Fig. 173. 



In ll"Tn ^^^' ^^^* ^ macled, or twin crystal, compos- 
1 ed of two four-sided prisms, with truncated edges 

joined together. 




Fig. 174. 




Fig. 174. A four-sided prism, surmounted by 
eight-sided pyramids, which are terminated by four- 
sided summits. 



A great variety of other secondary forms are enumerated. 

Chemical characters. It decrepitates strongly, but in fine 
powder may be reduced to the metallic state on charcoal. 

Composition. Tin 77.5 ; oxygen 21.5 ; oxide of iron 0.25 ; 
eilex 0.75. — Klaproth. 

DistincAve characters. Carbonate of iron, which it most 
resembles, leaves a magnetic globule under the blowpipe. 



What are the cryftalline forms of the osdde of tin ? 
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Sulphurct of zinc is ioAiaible, and not so hard as oxide of tin; ' 
and ferruginous oiiJe of tungsten, yields readily lo llie knitei 
and me I Is into a black scoria. 

Tin occurs only in priniilive rocka. Ila localili 
but Jameson obsenes, that when it does occur, it i 
in considerable quantities. 

Lociililies. Com«aJl, in England. Gallacia, ii 
Bohemia, and Saxony. Sumatra, Siam, and Pegu, 
and Chih, 

' The greaiesl known dcpostte of tin is at Cornwall, where ii 
occurs in veius, traversing granite, and other primitive rocks, 
and is associated with chlorite, iron pyrites, topaz, quartz, 
fluor, &c. The ore from the Cornwall mines is most con 
mouly found in the slale of crjstals, variously grouped or as 
aregated, and according lo Phillips, the different veins yid 
different varieties of form. It is also found in alluvial depoffltea, 
in the same district, and is called Stream Tin, because th< 
ore is separated from the rocks and brou^t down by streom 
of water. 

Some of the Cornwall mines extend many hundred feet un- 
der the sea, and it is said that in one of them, tho noise of the 
waves, and tho rolling of the pebbles can be dislincily heard, 
ao near has the escavalion been carried to the bottom of ibf 



The Bhck TVn of commerce is extracted from the ore taken 
from the excavated mines. Grain Tin, which la said lo be of 
a purer quality, is extracted from stream tin. 

Variety 1. fibbous oxiue of tin. ■wood tik. 

Exlemal characters. Colour, brown, of several abailei; 
occurs amorphous, renifomi, globular, and wedge-shaped : 
surface generoUy water- worn ; structure fibrous in one dirac- 
tion, and concentric lamellar in the other ; fibres radiate, or 
diverge, sometimes intersect each other ; lustre feebly rBsio- 
ous ; colours, sometimes arranged in bands : sp. gr. 6.4. 

Chemical c/iaraeiers. Decrepitates, and becomes rediiiili. 
but does not melt. 

Compontion. Oxide of tin 91 ; oxide of iron 9.— fan- 
jweftn. 

Tarie^ 3. toad's sve wood tih. 

External charactxra. Colours, hair brown, and yellowidi 
white, arranged in concentric layers ; occurs in tniiwl* 

1 minerals 1— Whan li 
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pherical masses, compoBed of fibres radiating from the 

Wood Tin, ho called from its fibrous structure resembling 
tiat of wood, is found chiefly in the alluvial mining districts 
f Cornwall. It is commnnly found in small masses, but a 
aass found near St. Auslle weighs 15 lb. and for which 100 
lolkrs has been offered. 

The load's eye variety, is found in small masses embedded 
a an aggregate of schorl and quartz. 

GemtslS. zinc. 

Zinc, when pure, is of a brilliant white colour, with a tinge 
f blue ; fracture uneven, striated, or foliated, presenting the 
esult of a confused crystallization ; when rubbed on the fin- 
ere, zinc imparls to them a peculiar taste and smell. When 
old, it is not malleable, but when heated to a little above 312° 
: becomes malleable, and may be hammered into Ihin plates, 
r drawn under rollers. If healed to about 400° it becomes 
o brittle as to be easily reduced to powder in. a mortar. — 
"Aojftson. 

Zinc melts at 6S0°, and if the temperature be iDCreased, it 
Urns with a bluish white flame : sp. gr. 7.29. 

Uses. When mixed with copper, it forms brass, one of the 
lost useful and common of alloys. In chemistry it is employ- 
d to obtain hydrogen,, by-.sohitidn with sulphuric acid and 
'ater. Its salts and oxides are employed in medicine, and 
IB pure metal, when reduced lo (hin sheets, is used to cover 
le roofs of buildings. 

Zinc never occurs in the native stale, but is found mineral- 
;ed by sulphur, oxygen, or carbonic acid. 

Its ores are few in number, and not common. 

Species 1. sctPiiuHET or aisc. blekpe. 

External characters. Colours, yellowish, greenish, reddish, 
r blackish brown ; streak corresponding with the colour, but 
Uer ; occurs crystallized, amorphous, and lamelhform ; pri- 
litive form, the rhombic dodecahedron ; secondary forms, 
le octohedron, and tetrahedron, with their varieties, often 
iQdified by truncation and bevelment ; opake, or translucent ; 
ields to the knife ; brittle ; crj'stals commonly grouped, so 
» lo make it difficult to determine iheir fornft ; lustre shining, 

What colour is 
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or splendent ; sometimes metallic or adamantine ; structure 
foliated : sp. gr. 3.7 to 4. 
Fig. 175, 



Fig. 175. The rhombic dodecahedron, the 
primitive form. 




Fig. 176. 




Fig. 176. The same with all the edges trun- 
cated. 



These simple forms are subject to deep and various trunca- 
tions ; so that in many instances, the forms are very difficult 
to determine' or understand. One complex form, having the 
general appearance of fig. 175, is so modified by truncation, 
as to present 24 faces, of whic^ 12 are nearly equilateral, 
and 12 isosceles triangles. 

Chemical characters. Decrepitates, but is commonly infu- 
sible. When pulverized and thrown into sulphuric acid, it 
gives the odour of sulphuretted hydrogen. 

Composition, (Brown variety.) Zinc 58.8 ; sulphur 23.5 : 
iron 8.4 ; silex 7.0. — Thomson, 

(Yellow variety.) Zinc 64 ; sulphur 20 ; water 6 ; iron 5 : 
fluoric acid 4 ; silex 1 . — Bergman, 

Distinctive characters, Sulphuret of lead is easily reduced 
to the metallic state by the blowpipe, while the zinc is infusi- 
ble. Oxide of tin is of a darker colour than the present species, 
and wants its foliated structure. Chromate of iron tinges bo- 
rax green, and the carbonate of iron fields a magnetic glo- 
bule, neither of which characters belongs to zinc. " 

Zinc is found in primitive and secondary rocks, and is asso- 
ciated with sulphuret of lead, with iron and copper. 

Localities, Cornwall, and Derbyshire, England, Perthshire, 
Cumberland, and in the lead hills, near Edinburgh. 

U. S. Near Baltimore, Md. Perkiomen lead mine, Penn. 
Hamburg and Sparta, N. J. Near Hamilton College, N. Y. 
colour wax yellow and translucent. — Torrey. At Shawan- 



What are the crystalline forms of blende ? — ^What are the distinctive 
characters of blende ? 
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^nk Mountain, and in the Highlands, N. Y. Berlin, Conn, 
colour yellow. Southampton lead mine, Mass. Also at 
Leverett. 

This ore commonly occurs too widely disseminated in its 
gangue, to make it profitahle for working. It is however 
sometimes, aflter roasting, used in the preparation of brass. 

Species 2. red oxide of zinc. 

External characters. Colours, ruby, blood, or aurora red, 
sometimes yellowish red ; occurs massive, and disseminated ; 
fVacture foliated in one direction, and flat conchoidal in the 
other ; lustre shining, and somewhat micaceous ; cleavage, 
(according to Phillips,) parallel to all the planes of a regular 
six-sided prism ; translucent on the edges ; by exposure, be- 
comes dull, and covered with a whitish pearly crust ; struc- 
ture foliated ; brittle, and .easily reduced to powder ; 'yields 
jto the knife : sp. gr. 6.22. 

K% Chemical characters. Infusible alone, but with borax yields 
a yellowish transparent bead. Soluble with effervescence, in 
all the mineral acids ; with potash melts into an emerald green 
glass, which communicates to water, the same colour, but is 
changed to rose red, on the addition of a few drops of acid.— < 
Bruce. 

Composition, Zinc 76 ; oxygen 16 ; oxides of manganese, 
and iron 8. — Bruce, 

Oxide of zinc 88 ; red oxide of manganese 12. — Berthier. 

Distinctive characters. It differs from red sulphuretted an- 
timonial silver, and from the ohromate of lead, by its infusi- 
bility before the blowpipe ; from the red oxide of copper by 
, its greater specific gravity, and by its colourless solution in 
nitric acid ; frolnri the red oxide of titanium, by its solubility in 
acids ; and is not like thq red sulphuret of arsenic, volatilized 
by the blowpipe, with the garlic odour. — Cleaveland. 

Localities, In the Franklin, Stirling, and Rutger's iron 
mines, in Sussex County, Ni J. At Franklin, it is embedded 
in a whitish oxide of zinc. Sometimes the Franklinite is em- 
bedded in it, forming an aggregate of a singular aspect, a red 
ground, with black spots. 

Cleaveland remarks, that this oi^ is well adapted to the ma- 
nufacture of brass. 

Species 3, silicious oxide of zixc. 

External characters^ Colours, yellowish or greyish white. 

What are the external oharacters of the red oxide of zinc ? — ^What are 
the dUstinctiye characters of red oxide of zinc ? 
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and light brown, sometimeB with a tinge of green | occ«in 
stulactical, bolryoidal, massive, and crystallized ; ptimary 
form i!io rigbl rhombic prism ; secondary forms the sii-sida] 
prism, and the four-sideil table, variouBly modified by tiunca- 
tiotL ; also the octobedron ; crystals commonly collected into 
groups; translucent ortransparent; becomes electric byhetU; 
sometimes gives fire with steel, but may more commonly be 
scratched by the knife ; texture, foliated, fibrous, or earthy : 
sp. gr. 3.4. 

Chemical characters. Whitehs, and becomes friable, but 
does not melt. Dissolves in nitric acid, without elTerveaceDce, 
forming a gelatinous solution. 

Comjiosilion. Oxide of zinc 66 ; silex 33 Klaprotk. 

Oxideof zinc 3S; ailes50; water 13. — Pelletier. 

Dittinctive characters. The zeolites, which it sometimes 
resembles, melt into a spongy mass. From stilbite, and the 
Tarielies of carbonate and sulphate of lime, it is distinguished 
' by the effects of acids, and the result of the blowpipe, as also 
by its electric property. 

This species is found in primitive, transition and secoadart' 
rocks, but most frequently in limestone. 

Loealilies. Wanlockhead, in Scotland. Leicestershire, 
snd Derbyshire, Eng, Flintshire, in Wales. Bleiberg, b 
Cariiithia, and Friberg, in the Brisgau. 

V. S. Perkiomen lead mine, and at ConeBtoga creek, 
Peiin. Near the falls of the Hockhocking, Ohio. 

Species 4. cahbonate of zinc, calamixtl. 

Exiemal characters. Colours, grey, greenish, or brown 
yellowish, and sometimes nearly white ; occurs crystalhzed, 
compact, amorphous, pseudo.morphous, and cupriferous ; trans- 
lucent, or opake ; yields to the knife ; not electric by heat : 
sp. gr. 3.35 to 4.4l'. 

Chemical characters. Infiisible, but loses about 34 per cent, 
by ignition. Soluble with effervescence, in cold sulphuiic, or 
warm nitric acid. Cleaveland says, if paper, which has been 
immersed in a solution of this salt, in nitric acid, be dried, and 
then held at the distance of a few inches from burning coals, 
it spontaneously kindles, 

Dislinclive characters. It is distinguished from the silicious 

Whm are the coloura of ailiojous ojiide of lino ?— Whal ara the dia. 
linPlivechBmelBtBoflhBBiliciouaojiide of zinc 7— WhatBTStbe coloorB 
of corboQite of line) — What are the cliomicaJ characlerB of caiboniM 
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f>xide, by it6 effervescence with acids, and by its not ibnning a 
gelatinous solution. 

Uses. When melted with copper it forms brass. 

The two last named species were anciently known under the 
nan^e of ccdamine. 

The ancients highly esteemed an earth ufider the above 
name, which had the quahty of converting copper into a gol- 
den yellow metal, and at the same time, of increasing its 
weight. 

It is mos^ probable, that at first, brass was formed by the 
natural occurrence of the ores of copper and zinc together, as 
is said to be the case in some of the Hungarian mines. 

Brass had been made and employed in the arts, for many 
centuries, before it was known that calamine, which was con- 
sidered an earth, contained a metal. 

At present, most of the brass used in commerce and the 
arts, is made more or less afler the ancient manner. The 
oxide, or carbonate of zinc, being previously roasted, is mixed 
with granulated copper and charcoal, and then exposed to a 
proper degree of heat. The zinc is reduced to its metallic 
state, and unites with the copper to form the alloy in question. 

The mode of obtaining metallic zinc, is by first roasting the 
calamine to drive oflTthe carbonic acid, and other volatile mat- 
ters, and then by distilling, in earthen retorts, the beaks of 
which are placed under water. The metal passes by distilla- 
tion, into the vessels of water. This process is said to have 
• been obtained from the Chinese, by a person who went out for 
that purpose. 

Species 5. sulphate op zinc. 

External characters. Colours, white, greyish, or reddish 
white ; occurs in concretions, in efflorescences, stalactical, 
reniform, and investing ; also crystallized in minute rectangu- 
lar, four-sided prisms ; structure of the massive, fibrous and 
radiated ; lustre shining ; translucent ; soft, bnttle ; soluble in 
water ; taste, styptic and nauseous : sp. gr. 2. 

Chemical characters. Before the blowpipe it fuses, and 
gives off a large quantity of water and sulphuric acid, leaving 
a grey scoria. Its solutions in water, are precipitated into the 
carbonated alkalies. 

Composition. Oxide of zinc 27.5 ; sulphuric acid 22 ; water 
50. 



What is calamine ? — ^What was the ancient method of making brass ? 
— ^How is metallic zinc obtained ?— What ia i^e cotk^wAow qI ^\sj\^ 
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It is fouad in mines, containing the aulphuret of zinc, from 
the decomposition of which it is suppnaed to arise. 

The sulphate of zinc, or lehite. vitriol of commerce, is pro. 
duced by tbe same kind of process, already described, for 
making green vitriol, or sulphate of copper. The sulphurel 
of zinc, being first roasted, is exposed to the action of ihe air 
and moisture, by which means the sulphur is converted into 
sdlphuric acid, by the absorption of osygen from the alnios. 
phere. As the acid forms, it combines with the zinc, fomiiiig 
a sulphate, which is obtained by lixiviation, or washing, and 
subsequent evaporation and crystallization. 
Genus 14. uajtoanese. 

Manganese, in its metallic state, has not been converted W 
any use ; it is therefore never reduced, except in the labora- 
tory of the chemist, in small quantities, by way of experimeDt. 

When pure, it is of a greyish white colour, like cast irM, 
and of a brilliant lustre ; melts at 160" Wedgewood, and has 
neither tasie, nor smell. Exposed to the air, it soon iosea its 
lustre, and again becomes an oxide: sp. gr. 8. 

Uafg. The black oxide of manganese is employed, vA 
muriate of soda,'and sulphuric acid, to produce chlorine, a gaa 
used in bleacliing cotton and linen cloth, paper, »tc. It is 
also used with sulphuric acid, to furnish oxygen gas for obemi- 
cal purposes ; and in small quantities, it enters into the com- 
position of glass. It is also employed to give a purple tings 
to enamel. 

The best test of the presence of manganese is the purple 
colour which all its ores give, when fused with borax. 

The ores of this metal are not very numerous, but they att 
■widely dissemtoaled, and quite common. 

Species 1. bcack oxide of hakoaxese. 

External characters. Colours, greyish black, dark violeli 
or iron black; occurs massive, acicular, and crystaHiWfl' 
primitive form, the rhombic prism, with various modi ficatioMi 
also, in acicular crystals, longitudinally striated, and di«[g- 
ing, or corkfusedjy intersecting each other ; lustre earthy, some- 
times metallic, and shining ; soils the fingers : sp, gr, 4.14 » 

Variety 1. badiated and fighoits ulack oxide or 



External characters. Colour, dark steel grey, paaaing K^" 

How is white vitriol pTepared T — WUat aie the usea of iho hlact 6^^ 
of manganese? — Aro the oiea dS maugancBe cQwiTOsnv.s«M,iK W" 
Wbat are the iwamal chottiewiB o! Uo.ds.oii&BotTOBn^'KOftwi''. 
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ifbn black ; occurs in fibres, or in' acicular crystals, some* 
duties radiating from a point, and sometimes intersecting eacb 
other in various directions, and resembling a bunch of the 
&i.e8t steel needles, after having been in the fire ; lustre metal- 
^o ; oflen presenting specimens of singular beauty. 

Chemical characters. Infusible alone, but with borax dis- 
solves, giving the globule a dark violet, or purple tinge. When 
^^rain or two of its powder is mixed with a little common 
and moistened with sulphuric acid, and heated, the suffo- 
smell of chlorine is emitted. 
Composition. Manganese 44 ; oxygen 42 ; oxide of iron 
5 silex 5 ; carbon 1.5. — Cordier. 
Oxide of manganese 99.25 ; water 0.25. — Klaproth, 
Distinctive characters. It resembles sulphuret of antimony, 
^Vitthis is easily fusible, while the manganese is infusible. It 
Lay be confounded with brown haematite, but this becomes 
^^^agnetic under the blowpipe, and tinges borax brown, while 
^*^e manganese tinges borax purple. 

Variety 2. compact black oxide of manganese. 

External characters. Colours, dark steel grey, passing into 
* iton black, violet brown, or brownish black ; occurs massive, 
^talactical, and botryoidal ; lustre a little metallic, or dull ; 
fracture conchoidal, or uneven ; texture compact ; yields to 
the knife, but sometimes scratches glass ; soils the fingers : » 
sp. gr. 3.70. 

Chemical characters. Infusible alone ; with borax gives 
the purple globule. 

Composition. It is an impure mineral, containing about 60 
or 80 per cent, of the oxide of manganese, 20 per cent, of 
iron, and oflen a portion of silex, barytes, carbon, dz;c. 

Variety 3. earthy oxide of manganese. 

External characters. Colours, greyish brown, and blackish 
brown ; occurs massive, amorphous and botr^'oidal ; texture 
and fracture earthy ; more or less friable, and sometimes pul- 
verulent ; soils the fingers strongly : sp. gr. 2 to 3* 

Composition. It sometimes contains nearly one half oxide 
of iron, or other foreign substances. 

This variety is known to miners under the name of wad. 
Jameson says, that when it is dry, and mixed with one fourth 
of its weight of linseed oil, and moderately heated, it inflames. 



What -are its chemical characters ?— What is the composition of black 
oxide of manganese ? — ^What are its distinctive characters ? 
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Oxide of manganese is found chiefly in piimitiye rocks, and 
most frequently among the ores of iron. It is very extensively 
diffused, and is often the colouring matter of other ounerak 
It however does not very often occur in large quantities at a 
place. 

Localities. Cornwall, Devonshire and Aberdeen. In Ger- 
many, France, Siberia, and indeed in almost every country. 

U. S. Lawrence county, Arkansas Territory. Near 
Greenburg, and near Big Sandy river. Ken. Shenandoah 
county, and Albemarle county, Virg. Neai" Wilkesbarre ; 
also near Lancaster, and in Northumberland county, Penn. 
Near Hamburg, N. J. Near Troy and near Ancram, and on 
the Island of New York, N. Y. Monkton, Ver. crystallized 
and earthy. Also at Bennington, from whence large quanti- 
ties are drawn for use. — H<Hl, Lebanon, Conn. Milton, 
Lynn, Deerfield, and Leverett, Mass. Also at Dorchester, 
Adams, Richmond and Plainfield, Mass. 

Species 2. siLicioits oxioe of manganese. 

External characters. Colours, pale red, rose red, reddish 
brown, and yellowish white ; occurs massive, composed of 
granular concretions ; also earthy, and it is said in lenticular 
crystals ; fracture conchoidal ; liistre shining, or nearly dull ; 
scratches glass, when compact : sp. gr. 3,2. 

Chemical characters. Fusible on the edges; with borax, 
gives a violet coloured, translucent glass. 

Composition, Oxide of manganese 52.6 ; silex 39.6 ; oxide 
of iron 4.6 ; lime 1.5 ; volatile matter, 2.75. — Berzelius, 

Localities, Kapnic, in Transylvania, with magnetic oxide 
of iron, and garnets. Near Tavistock, in Devonshire, with 
the grey oxide of manganese. Also in Sweden, Siberia, &c. 

r. S. Middlebury, Ver. Cummington, Mass. 

Species 3. carbonate of manganese. 

External characters. Colours, rose red, reddish white, and 
brownish ; occurs massive, composed of small shining crys- 
talline grains, of a foliated structure ; also globular, and reni- 
form ; yields a little to the knife ; translucent on the edges ; 
fracture conchoidal, and splintery : sp. gr. 3.20. 

It is said also to occur in lenticular crystals. 

Chemical characters. Infusible, but becomes brown ; with 
borax, ^ives a reddish violet bead. 

What are the external characters of silicious oxide of mangane«e ^^ k 
What are the colours of caiboxvale oi iv\wv^%.Tvftafe '\ j^ 
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position. Oxide of manganese 48 ; carbonic acid 49 ; 
firpnS.l; silex 0.9. — Lampidius. 
ilities. Nagyag, and Kapnic, in Transylvania, in a vein 
ve auriferous tellurium. 

Genus 15. molybdena. 

pure metal, which is obtained with great difficulty, is of 
3 colour, tinged with yellow. On exposure to the air, 
oxidates, but remains unaltered under water. On ex- 

to continued heat, it is converted into a white oxide. 

action of sulphuric and nitric acid, it is converted into 
'ic acid, which has the form of a yellowish white pow- 
Sp. gr. of the pure metal, 8.6. 

ores of this metal are few, and though not uncommon, 
irely occur in any considerable quantities. 

Species 1. sulphuret of molybdena. 

'.rnal characters. Colour, nearly that of fresh cut, me- 
ead ; occurs massive, or Crystallized, in short hexahe- 
•isms ; structure lamellar^" or foliated ; cleavage perfect 
direction ; lustre brilliai]^, and not subject to tarnish ; 
easily separable, and js^ewhat flexible ; unctuous to 
ach ; leaves a metalKc |treak on paper ; opake : sp. gr. 
4.7 ; often appears, in spots, or dots, in other minerals, 
imestone. ^ 

\mical characters. Infusible, but sometimes gives out 
lour of sulphur, and if the heat be urged, emits white 
. Soluble with effervescence in carbonate of soda. It 
verted into molybdic acid by the action of nitric acid. 
nposition, Molybdena 60 ; sulphur 40. — Bucholz. 
tinctive characters. It resembles plumbago, but may be 
Y, and certainly distinguished from it, by the blowpipe 
»orax. The molybdena, in small scales, will adhere to 
rface of the globule of fUsed borax, without any change ; 
e plumbago dissolves, or separates into minute parti- 
^oating the surface of the borax with a lead grey crust. 
;eous iron becomes magnetic before the blowpipe, which 
(ways distinguish it from molybdena. 
is mineral belongs to primitive rocks, as granite, gneiss, 
rimitive limestone. 
:alities. Near Mont Blanc. Near Norberg, in Sweden^ 

at is said of pure molybdena ?--Are the ores of molybdena com- 
— What is the appearance of sulphuret of molybdfeiffli'\— ^Woax. «i^ 
emical characters of this ore ?--^ow is this oio ^^:m©»s^^^^'tQ'^ 
igo? 

26 
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in a white steatite. Abo, in Finland, with hornblende. Cbessy, 
in France, in scienite. Cornwall, with tin and copper. 
Cumberland, with apatite, and iron ore. 

U. S. Chester county, and Delaware county, Penn. Near 
Baltimore, in granite. Near Philadelphia, in gneiss. On the 
island of New- York, and in the Highlands, N. T. Also io 
West Chester, and Putnam counties, and at Crownpoint. 
East Haddam, Saybrook, and Brookfield, Conn. Shaflsbury, 
Mass. in six-sided tables or plates. — SiUiman. Also, at Brim- 
field. Brunswick, Maine, in six-sided tables, and in foliated 
masses. — Cleaveland, ' , 

Species 2. oxide of molybdena. 

External characters. Colour, straw, or sulphur yellow; 
occurs pulverulent, and in friable crust?- 

Chemical characters. When heated, by the compound 
blowpipe, a snow white oxide is sublimed. — Cleaveland. 

It has not been analyzed, but according to the observatioQ 
of Berzelius, it behaves under the blowpipe like puremolyb- 
die acid. 

Localities. Nummedalen, in Norway, on sulphuret of mo- 
lybdena. And at Coryburg, in Scotland. 

IF. S. Brunswick, in Maine, with sulphuret of molybdena. 

Genus 16. antimony. 

Colour of the pifte metal, white ; occurs in foliated or la- 
mellar masses, the lamellae being placed in irregular direc 
tions, often with broad shining faces, sometimes curved ; brittle, 
and easily reduced to a powder ; melting point 800° Fah. and 
at a higher heat, evaporates in form of a grey smoke ; soluble 
in the acids : sp. gr. 6.8. 

Uses. It enters into the composition of printing types, of 
speculum metal, of Biitannia ware, &c. In medicine it is 
universally employed, when united to tartaric acid, under the 
name of tartar emetic. 

Its ores are few, and its localities not very numerous. 
Species 1. native antimony. 

External characters. Colour, tin white, but on exposure 
becomes yellowish, or brownish ; occurs reniform, amor- 
phous, and in thin plates ; also crystallized in octohedrons, 
and dodecahedrons ; lustre brilliant ; structure lamellar; 



What is the colour of pure antimony ?— Is antimony a brittle, or a 
malleable metal ? 



\ 
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tkavage easily effected, in certain directions ; brittle : sp. gr. 

Chemical characters. Easily fusible with a grey inodour- 
008 vapour. With borax, it separates into small individual 
globules, and continues to emit white fumes from its own com- 
^'iistion, afler the heat is removed ; on cooling, the globule 
l^ecomes covered with minute crystals of the oxide of anti- 
mony. 

Composition. Antimony 98 ; silver 1 ; iron 0.^5. — Klap 
roth. 

It often contains a little arsenic, and some specimens leave 
^ small globule of silver on the charcoal, afler the antimony 
has escaped. 

Distinctive characters. It resembles antimonial silver, but 
this always yields a globule of silver under the blowpipe. The 
sulphuret of antimony gives the odour of sulphur, which the 
native does not. It may also be taken for arsenical iron, and 
Native bismuth. But the first emits the arsenical odour, and 
leaves a magnetic globule, and the bisiHUth has a tinge of 
oopper-red. 

It is found in primitive rocks, and is a rare ore. 
Localities. Sahlberg, in Sweden. Dauphiny, in France. 
Andreasberg, in the Hartz. Allemont, near Grenoble. 

U. S. Harwinton, Conn, in broad plates, associated with 
Qulphuret of antimony.— SilUman. 

Species 2. sulphuket op antimony. 

External characters. Colour, lead grey, passing into steel 
grey; streak unchanged ; oflen irridescent, from external 
tarnish ; occurs massive, composed of delicate threads, or 
needles, closely aggregated, and sometimes so fine as to re- 
semble wool ; also, crystallized in rhombic prisms, variously 
modified, and variously terminated ; lustre splendent ; fracture, 
and texture fibrous ; yields to the knife ; brittle, and easily 
reduced to powder : sp. gr. 4 to 4.80. 

Chemical characters. Melts in a candle. Before the blow- 
pipe, emits the odour of sulphur, and is mostly volatilized, in 
the form of a white smoke. 

Composition. Antimony 74 ; sulphur 26. — Bergman. 

Distinctive characters. The easy fusibility of this species, 

What are the chemical and distinctive characters of native antimony? 
—What are the uses of antimony ?— What are the colours of sulphuret 
of antimony ? 
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will easily dis&iguiah it ffora (he minerala it most reaemblef, 
' particularly, from the oxide of manganese. It differs from 
native anUmony, in emitting the sulphureous odour when 
heatetl, and labeineof a darker colour. 

Sulphnret of antimony is the ore from which the antimony 
of commerce is obtained. It ia found in primitive and secon- 
dary rocks, associated with the sulphurets of lead, aad zioc, 
and with oresof iron, copper, and araenic. 

JidtdlilJee- Andreasberg, in the Hartz. Friberg, in Sai- 
onfr. Scheinnitz, in Huugary. Nagyag, in Transylvania- 
Mexico. England. Scotland. Ireland. Spain, <!£c. 

U. S. Near Richmond, in Virg. Near Zanesvllle, Ohio. 
HarwijUon, Conn, with native antimony. Near South Hsd- 
lev, Mass. ' On Saco river, Maine. 



I 



Species 3. BtFLpnuRETTED oxide 

BsteriKd characters. Colour, cherry red, or brownish red, 
streak unchanged ; surface, often irrideHcenl, from tarnish; 
occurs in acicular prisms, radiating, or interlacing ; fMtfy 
inmaluceul ; also, occurs massive, with a fibrous, or grwjular 
structure ; lustre metallic adamantine ; brittle : ep. gr. 4 to 
4.0. 

Chemical ckaraclers. Melts easily, and is entirely rolalali- 
zed, by continuing in the heal. In nitric acid, it becmnes 
covered with a white coating, but does not. entirely dissolve. 

ComposHion. Aptiraony 67.50 ; oxygen lO.SO ; sulphur 
19 JO.— Klaprolh. 

It occurs with the sulphuret of antimony, which has induced 
a. belief, that it arises from the decomposition of that ore. 

Dutinctioe characters. Cinnabar is of a deeper, or scarlet 
red colour, and is volatilized with a blue flame. Red oxide of 
copper leaves a globule of the metal on the charcoal, add the 
red oxide of tin is infusible. 

Loealkies. Kapnic, in Transylvania. Allemont, in Franc*. 
Hungary. Saxony. Tuscany, &c. 

U. 8. Near Leesburg, Vir. in detached masses, in ll» 
soil ; it has a deep ruby colour. — Hoyden. 
Genus 17. cuBOME. 

Colour of the pure melal, between tin white, and steelgrey- 
ll is obtained from the native chromate of iron, with difficolft*, 

What ore iUdisiinctivB chBrnelera T— Whatis Ihe ore from which tl* 
nnliraony of CommercB Ib obloined ?— What ore ihe colours ofwlpl"- 
Kttei oxide of anlimonj 1 — W^bx ate ftio i^ictvocbIi ttjwainara of (ii'» 
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Bind only in small quantities ; when this metal {■ oxidated to 
ts fullest extent, it constitutes chromic acid, a crystalline solid 
:>f a beautiful aurora red colour. The metal has a radiated, 
crystalline texture, and is hard, and brittle : sp* gr. about 6. 
Uses. The oxides of chrome, or chromic add, form very 
beautiful and useful colours, when combined with other metals, 
as iron, cobalt, lead, or mercury. Green, yellow, «-and red 
colours, are produced in this way, and are employed as pi|^. 
ments, and for the colourulg of porcelain ware. The eme- 
rald, actinolite, and several other green minerals, tw^iimx' 
colours to oxide of chrome. 

Species 1. oxide of chrome. 

External characters. Colours, bright grass green, and pale 
yellow ; occurs pulverulent, or compact ; translucent, when 
compact, and of a green colour, bearing the marks of crystfd- 
line structure ; lustre, and appearance, like that of compact 
crystalline limestone. 

Chemical' characters. The green changes to yellow by 
heat. Gives a green colour to borax, and also to boiling 
alkali ; IBut the colour is precipitated by further boiling. 

Locality. TJnst, one of the Shetland isles, where it fills the 
cavities of chromate of iron. — Mojc Culloch. 

Genus 18. absenic. 

Colour of the metal, bluish white, like that of steel ; lustre 
brilliant ; brittle ; soft ; may be reduced to powder in a mor- 
tar ; when heated it emits the odour of garlic, and flies off in 
white fumes ; sublimes without melting ; oxidates, and turns 
dark, on exposure, but retains its brilliancy for years, if closely 
sealed in a glass tube : sp. gr. 5.7. 

Uses. Jt enters into the composition of some metallic alloys, 
and its oxides are employed ip the preparation of certain 
paints ; in the colouring of glass, and in medicine, it is used 
under the name of Fmokr^s mlution. It is a violent poison, in 
all its modes of existence, except in that of a pure metal. 

No mines are wrought for the purpose of obtaining this 
metal. That used in commerce, which is the white oxide, is 
chiefly scraped, by condemned criminals, from the long chim- 
nies of the cobalt smelting furnaces in Saxony. 

What is Baid of metallic chrome ?— What are the uses of the oxides 
of chrome ?— What is the colour of the native oxide of chrome ?— What 
are the chemical characters of the native oxide of chronne ?— What is the 
colour of pure arsenic TrsrWhat are the uses of arsemc 7 

26* 
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t 1. MATIVB AHaENir. 

External eharacUrs. Colour, tin white, inciinia^ to sfeel 
j;;rcy, or lead grey ; externally, lamished nearly black ; oc- 
curs renilorm, botryoidnl, in plates, and in concretions; frac 
Hire unevcD ; almoture imperfectly foliated ; or sometimM, 
r.oncetilric lamellar, and sometimes, with impressions of crye- 
U^9 ; yiulds to (he knife ; brittle ; lustre metallic : sp. gr. 5iT. 

Chemictd c/mracters. Bums with a bluer flame, yiddinga 
(loiiBB white smoke, attended with the odour of garlic, and 
loaVee on the charcoal, a minute portiouof iron, silver, or gold. 

DMinciiix characlers. From other native metals, it mav 
readily be distinguished, by its beginning to evaporate before 
it inell«. Arsenical pyrites leave a magnetic globule ; sod 
arseDical ontimonial silver, leaves a silver globule, bolh of 
which will stow that they are not the present species. 

it occurs chiefly in primitive rocks, with the ores of coball. 
itilvor, copper, <kc. 

LoealUies. Koningsberg, inNorway. In the Hartz. Bohe- 
mia. France. England, <kc. 

17. S. Martha's vineyard. * 

ExUmal characters. Coloiir, snow while, or yellowist, 
reddish, or greenish white ; occurs earthy, capillary, and in- 
vesting ; also crystallized in octohedrons, and in quadmngolar 
tables; cleavage parallel to the planes of the octohedron; 
lustre vitreous ; tektiire fibrous, or granular ; cr)-stals often 
minute and delicate ; translucent ; opake. 

Chemical characlers. Gives out the smell of garlic, anJ 
tinally evaporates. Soluble in about 80 parts of water. 

Diatinetice ehararterg. Its solubility in water will diBliit- 
guisli it from pharmacolite,and other minerals which it remn- 
hles. 

Lucalities. Andrensberg, in the Hartz, with the ores of 
arseuic aoii lead. Also in the Pyrenees. 

This is a very rare mineral, and perhaps, with the excep- 
tion of the carbonate of baryles, which ia also rare, theontv 
Instance, where nature has furnished, ready prepared, avie- 
lent poison in ths mineral kingdom. 

Sjiecies 3. sulphubet of absenic. 

Of this species there are two varicliea, which differ aiaeij 
in respect to colour. They are both composed of raelsDi' 
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arsenic, and sulphur, though probably in different propor- 
lions. 

Variety 1. bed sulphuret of absenic. bealoer. 

External characters. Colour, aurora red, scarlet, or blood 
red ; occurs amorphous, in concretions, and in flakes, or crusts ; 
also crystallized in the form of a four-sided prism, with the 
terminal planes set obliquely on the lateral planes, and in six- 
sidedh prisms, both forms being subject to a variety of modifi- 
cations, from truncation, and bevelment ; lustre shining, vitre- 
ous, or waxy ; streak, lemon yellow ; fracture of the compact, 
conchoidal ; semi-transparent, or opake ; soft ; oflen yields 
to the nail ; brittle : sp. gr. 3.30 ; becomes electric, by 
friction. 

Chemical characters. Melts easily, and bums with a blue 
flame, and white smoke, attended with the odours of sulphur 
and garlic. In nitric acid, it becomes whitish. 

Composition, Arsenic 69 ; sulphur 31. — Klaproth. 

Distinctive characters. Its colour resembles that of chro- 
mate of lead, but the chromate is much heavier, and tinges 
borax ^een. The red ores of silver and mercury >give a red 
streak, and seldom give the odour of arsenic, like the present 
variety. They are also heavier than the present species. 

Uses, It is employed as a paint, and the Chinese form 
vessels, and images of it. 

Variety 3. yellow sulphuret of arsenic. ORPIME^'T, 

External characters. Colour, lemon^ or golden yellow ; oc- 
curs reniform, disseminated, and in plates ; also, it is said, in 
minute crystals ; lustre shining, sometimes brilliant, and metal- 
lic ; structure foliated, or laminated, the laminae oflen curved, 
and easily separable, like those of mica ; flexible, but not 
elastic ; translucent ; by friction acquires negative electricity : 
sp. gr. 3*4. * 

Chemical characters. Bums, emitting the fumes of sulphur 
and arsenic. 

Composition, Arsenic 57 ; sulphur 43. — Thenard. 

Distinctive characters. It most resembles yellow mica, but 
the layers of mica are flexible and elastic ; those of orpiment 
being easily broken. Mica also gives no fumes when heated. 
Native sulphur has not a foliated structure, like orpiment, and 
is not so heavy. 



What are the colours of the red sulphuret of arsenic ?-r-What are the 
distinctive characters of realger ?— What are the external and di^ts^ 
tive characters of orpiment ? '^ 
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V»»t. Orpiment is employed aa a paint, but for this pi 
it is mostly prepared by an. 

Both varieties are found, chiefly in secondary, but some- 
tinjes in primitive rocks. Sometimes realger occura among 
'the products of volcanoca. 

Localities. Realger is found in the Hartz, in the mines of 
Saxony. Bohemia, and Hungary, and on the North West caaa 
of America. Also, among the volcanic matter of Etna, Veni- 
vtuB and Guadaloupc. 

Orpiment is also found in Suabia, in Piedmont, at MoldiLFia. 
in Hungary, in China, and in Nova Scotia, in America. 
Gejius 19. coLUMBiuM.* 

Columbium, in the purest stale in which it has been obtain- 
ed, is a metal of a dark iron grey colour, vhich, when rubbed 
against a line whetstone, or is scratched with a knife, puts on 
the metailic lustre. It scratches glass, is brittle, and is not 
acted on by any of the acids, or by any mixture of them : sp. 
gr. 6. 

The ores of Columbium are few, and occur but rarely, and 
jn small quantities. 

Species 1. FEHRUGisotrs oside op coLrsiBitJM. 
\ EiUmal characters. Colours, greyish, and brownish, or 
'bluish black ; occurs amorphous, and in small crystolliae 
massBB, the forms of which are imperfect, four, and six-sided 
prisma, sometimes flattened, and variously modified by trunca- 
tion ; structure iipperfectly foliated ; brittle ; lustre a little 
'irfiining, but not metallic ; opake : ep. gr. 6 to 7. 

Cliemical characters. Infusible, and suffers no change by 
the blowpipe alone. Partly soluble in heated sulphuric acid 
— Mohs. If fused with potash, mixed with a little boras, the 
mass spreads on the charcoal, and passes from a brownish to 
a greenish colour. With borax it dissolves with difficulty, 
and forms a hottle green glasa. 

Composition. {From New-London.) Oxide of columbium 
87 ; oxide of iron 21.—Hatchett. 

(From Sweden.) Oxide of columbium 85 ; oside of iron 
12 ; oxide of manganese 6. — Vauquelin. 

Columbium was first discovered by Mr. Hatchett, in a spe- 
cimen of unexamined ore, said to have been sent from Got. 
■ From ita being firat discovered in America. 

What nre ihe uaes of theee t\ 
afcemicoi cbaractera of fetiugino 
jflJumbium first diatoTeiedl 
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Winthrop, of Connecticut, to Sir Hans Sloane. It was depo- 
sited in the British Museum, and analyzed hy Mr. Hatchett, 
in 1801, who found that it was the ore of a new metal, to 
which he gave the name of Columhmm^ in honour of this 
country. 

After the discovery of Mr. Hat^ett, Mr. Ekeherg, a Swe- 
dish chemist, discovered the oxide of a new metal, in a speci- 
men of ore from Finland, and to which he gave the name of 
Tantalum, The ore itself he called TantalUe. 

In the yea^ 1809, Dr. Wollaston, having obtained specimens 
of the ores of the two new metals from America, and from 
Finland, discovered that they differed onljr in respect to local- 
ities, and that they were ores of the same metal. 

Localities. Kemito, in Finland. Bodenmais, in Bavaria. 

U. S. New-London, and Haddam, Conn. At Haddam, it 
is embedded in granite, with garnet, chrysoberyl, and beryl. — 
Torrey. Warwick, N. Y. — Robinson. 

Genus 20. cerium.* 

The characters of this substance, as a pure metal, are little 
known. The chemists have demonstrated, that such a m^tal 
exists, but its refractory nature is such, as to defy every 
means, heretofore used, to reduce it to the state of a pure 
metal. 

Its ores are various, but most of them are rare, and have 
been found in only small quantities. 

Species 1. silicious oxide of cerium. 

External characters. Colours, rose red, brownish red, and , 
flesh red, passing into grey ; streak nearly white ; occurs 
massive and disseminated ; fracture compact ; ' splintery ; 
translucent, or opake ; brittle ; texture granular; lustre shi- 
ning ; scratches glass ; yields with difficulty to the knife : 
sp. gr. 4.9. 

Chemical characters. ■ Infusible alone ; with borax dissolves 
into an orange coloured globule, which grows pale on cooling. 

Composition. " Oxide of cerium 68.59 ; silex 18 ; oxide of 
iron 2 ; lime 1.25; water and carbonic acid 9.60. — Heisinger* 

Locality. Westmoreland, in Sweden, with bismuth, mica, 
hornblende, and molybdena. 

* From the planet Ceres. 



What is said of cerium as a metal ? 
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Species 2. alianite.* 

• External characters. Colours, brownish, and greenish 
black ; powder greenish grey ; occurs massive, and crystal- 
•lized in four, and six-sided prisms, variously terminated; 
fracture imperfect conchoidal ; lustre shining resino-metallic ; 
scratches glass, and gives sparks with steel ; opake : sp. gr. 
8.5 to 4. 

Chemical characters. Becomes greenish yellow, and some- 
times intumesces, and melts into a slag. 

Composiiwn. Oxide of cerium 33 ; oxide of iron 25.40 ; 
silex 35.40; lime 0^0; alumine 4.10. — Thomson. 

Distinctive characters. It fesembles gadonolite, but ac- 
cording to Boumon, gadonolite, in thin pieces, is translucent) 
and of a fine green colour, while the present species is com- 
monly opake, but when translucent, it of a yellowish brown 
colour. ^ 

Locality, West Greenland, in a granite rock. 

Species 3. ittbio-calcabeous oxide of cebium. 

External characters. Colours, greyish white, greyish red, 
and violet blue ; colours sometimes mingled in the same spe- 
cimen ; occurs amorphous, and in crusts ; texture granular ; 
structure lamellar ; lustre glistening ; fracture uneven ; yields 
to the knife : sp. gr. 3.44. 

Chemical characters. Becomes white, but is infusible alone. 
On adding a little gypsum, it fuses into a bead, which becomes 
white on cooling. In fine powder, soluble in muriatic acid, 
forming a yellow solution. 

Composition. Oxide of cerium 18.22 ; ittria 9.11 ; lime 
47.63 ; fluoric acid 25. — Berzelius. 

Localities, Finbo, in Sweden, disseminated in quartz. 

U. S. Franklin, N. J. discovered by Col. Gibbs. — Sil- 
liman. 

Species 4. fluate of cerium. 

External characters. Colours, yellow, pale red, or deep 
red ; occurs in small masses, in plates, and in six-sided prisms ; 
soft, some of the varieties yielding to the nail. 

This is not quite a pure fluate, but contains a little ittria, or 
thorina. 

* In honour of Thomas Allen, Esq. of Edinburgh. 



What are the species of cerium ores described ? 
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Genus 21. — titaniuh. 

This metal has hardly been seen in its pure metallic state. 
Laugier exposed its oxide, mixed with combustible matter, to 
the highest heat of a forge for six hours, when a mass full of 
pores was obtained. This he considered metallic titanium. 
It was brittle, with a bright lustre, and in thin pieces, elastic : 
sp. gr. unknown. 

The ores of titanium, are considerably numerous, and are 
widely disseminated. 

No use has yet been made of any of them. 

Species 1. oxide of titahium. 

External characters. Colours, red, reddish ttrown, yellow- 
ish red, and reddish grey ; also, indigo blue, pale blue, and 
dark red ; occurs massiTB^ but more commonly crystallized in 
octohedrons, or in prismatic crystals, imperfectly terminated ; 
fracture granular, or uneven, in one direction, and laminated 
in another ; texture foliated ; lustre metallic, or adamantine ; 
opake, or translucent ; scratches glass : sp. gr. 3.8 to 4.24. 

Chemical characters. Infusible alone ; with borax, melt^ 
into a transparent globule, either reddish, or tinged with vaii- 
ous colours, according to the proportion of borax. 

Composition. Titanium 66,05 ; oxygen 33.95. — Rose. 

It is a pure oxide of titanium. 

Variety 1. red oxide of titanium. 

External characters. Colours, red, reddish brown, or cop- 
per red, sometimes grey on the surface ; occurs crystallized, 
in four, six, or eight-sided prisms, sometimes terminated by 
four-sided pyramids, and sometimes with rounded terminations 
crystals, oflen long, gtraight, acicular, and striated ; also oc- 
curs, in minute, reticulated crystals ; and in bent, or genicula- 
ted prisms ; structure lamellar; lustre adamantine, or metallic; 
fracture conchoidal, or uneven ; translucent ; scratches glass ; 
brittle : sp. gr. 4.24. 



Fig. 177. 




Fig. 177. A geniculated crystal, or two crys- 
tals, united base to base, forming an obtuse angle, 
or knee. In other respects, there is nothing pecu- 
liaf in the prisms which this variety presents. 



What is said of titanium as a metal t-^^YHdat axQ t!h.^ coVs^^ q>^> ^Cg^s^ ^'^i* 
ide of titanium ? 



\ 
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ChAi4Ci:I characters. Infusible by itself ; with borax, meltB 
intii a reddish transparent glass. 

ComposiSian. It is a pure oxide of titanium. — Klaproth, 

J}MncfiT€ characters. It differs from the silico-calcareoo 
o\idc of titanium, in being more transparent, in occurriogio 
:r.i>ro perfect crystals, and in being harder. It resembles die 
red camel, but this is fusible alone. The oxide of tin hast 
^ro:iior specific gravity, and decrepitates strongly when 
JioaTed. 

Tiianium. in connexion with some other substances, otteo 
A r;:*.* ^ er}' beautiful specimens. 

Tiic rciiculaicd variety, composed of capillary or acicular 
cnstals. is tound investing, or penetrating other minerals. 
S:m-. Times it shoots through limpid pieces of quartz, the en* 
;:.",s crossing each other, and forming a kind of net-woA; 
: . t :^. c e the name . nticuhitcd. Such specimens, when polished, 
'ioi'.'iOTimes display the crystals of titanite, of the size of nee- 
.". ts. or even hairs, of a blood red colour, and appearing as 
:ho".:-:h iluv were shot into their places, when the quartz wa3 
j'crfoj'i-y soft. Some of these specimens are singularly cu- 
nov.s Aiul benuiiful. 

Ti::ir.i:o occurs chiefly in veins, in primitive rocks, and par- 
■..^/.'.ar.y in graniie. gneiss, and quartz. 

l.,\.:'.i:its. St. Gothard. ol^cn reticulated in quartz. Ta- 
1^"- :•.: .\i n . in spaihose iron . Caqiathian mountains, in Hungan'. 
Vr e :u'..il. in Norway. Cairngorm, in Scotland. Fernbo, near 
S.i.."..\. ui Swciien. 

r . S. Near Richmond. Vir. compact, blood red, in white 
v;"..ir:j — Bmcz'. Also in the counties of Randolph, Amherst, 
t\i;:vy^ell. and Bedford, Vir. At some of these places, fine 
siHvmwns lue tound. some of which are near four inches long. 
— 1\ i>. Porwr. Near Baltimore, 3Id. London Grove, 
i'hos:or couniv, Penn. Also, in Delaware county, and at East 
Marlborouirh. Bergen count}-, near Schuyler s copper mine, 
N. J. embedded in Umestone. Its lustre is highly metallic— 
Pri.vY. Near New Haven, and at Oxford, and LitchfieM, 
Conn. At Oxlbrd, it is geniculated, and at Litchfield, it is 
svnrotimes reticulated. Worthington, and Leyden, Mass. 
At Lo\den, the cr\*stals are four and eight-sided prisms. 
Near King^bridge, and on Hudson river, N. Y. colour, from 
viark blood red to light red, sometimes geniculated, and some- 
times acicular. — Bruce* 



WhiX are the ^stincuve chaLiacxeiE oi tvvMivsnsL'l 
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Species 3* silico-calcareous oxide of titaniuh. spheke. 

External clutracters. Colours, reddish grey, lilac grey, 
phestnut brown, and blackish grey ; colours dull ; also green- 
Uih, yellowish green, and greenish white ; occurs in masses. 
Composed of angular, prismatic pieces, with distinct joints, 
pasily separable ; and in crystals, of which the primary form 
*s an oblique, rhombic prism ; secondary forms numerous ; 
viz. an oblique angled, four-sided prism, with an uncertain 
Dumber of terminal faces ; sometimes this prism is bevelled 
On the lateral angles, and sometimes on the angles of the ex- 
tremities ; sometimes the crystals are compressed into cunei. 
form shapes, and sometimes by truncation they take nearly a 
hexahedral form ; structure foliated, with broad, smooth faces ; 
lustre shining, but scarcely metallic ; cleavage easy ; cross 
fracture uneven ; translucent on the edges ,* crystals seldom 
very distinct, but commonly grouped and compressed ; scratch, 
es glass ; does not yield to the knife : sp. gr. 3.50. 

Chemical characters. In small fragments, it is fusible, with 
slight effervescence, into a dark coloured enamel. The dark 
varieties turn yellow before melting. With borax, it turns 
yellowish, and sinks to the lowest part of the globule, but 
scarcely dissolves. 

Composition. Oxide of titanium 35 ; silex 35 ; lime 30» — 
Klaproth, 

Distinctive characters. It differs from the red oxide of tita- 
nium, in colour, and in crystalline form. The oxide of tin 
has more of the metallic lustre, and is much heavier than the 
present species. The brown garnet is much harder, and does 
not possess its laminated structure. 

It occurs chiefly in primitive rocks, and is found in consid- 
erable quantities, at various localities. Sometimes it forms a 
part of the rock in which it is found. 

Localities, Passau, in Bavaria. Arendal, in Nor>vay, 
where it is found with magnetic iron, epidote, hornblende, and 
augite. It also occurs in England, Scotland, France, &c. 

IF. S. Newton, Sussex county, N. J. in yellowish rhom- 
boidal prisms. Also at Wantage, in the same county. Kings- 
bridge. On Staten Island. Near Peekskill. At Ticondero- 
ga, and near Lake George, N, Y. Also at Cold Spring, N. 
Y. where it presents the rhomboidal prismatic form, and from 
whence magnificent specimens of a dark brown colour, and 

What are the colours of sphene ? — ^What is the composition of sphene ? 
— What are the distinctive characters of sphene ? 

/• 27 
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presenting broad flat faces, of several inches in extent, are 
found. Noble specimens from this locality, are among the 
collection of Dr. Barrett, of Middletown, who was its disco- 
verer. Petapsco Falls, Md. And also at Bare Hills, nev, 
Baltimore. Near the falls of Schuylkill, five miles from Fbi- 
ladelphia. Also at London Grove, in Chester county. 

GBOTS 22. TELLURHJM.* 

When pure, this metal is greyish white, between the colours 
of zinc, aiid lead ; texture laminated like antimony, which it 
also resembles, in some of its properties. It melts at a tempe. 
rature somewhat above 600^ Fah. : sp. gr. 6.11 ; brittle, 
and easily reduced to powder. Under the blowpipe, it bums 
with a bluish, or greenish flame, and is volatilized,'without the 
pungent odour, resembling that of horse-radish, by which the 
native tellurium is distinguished. It is soluble in the acids. 

It is found only in the native state, mixed, or alloyed with 
other metals. 

Species 1. native tellubium. 

External characters. Colour, tin white, passing into lead 
grey ; occurs massive, and in minute crystals, which are com- 
monly aggregated, or grouped ; primary form unknown, owing 
to the minuteness of the crystals ; secondary forms, the octo- 
hedron, variously modified ; also occurs in crystalline grains, 
and plates ; lustre, strongly metallic ; structure foliated ; 
yields to the knife ; brittle : sp. gr. 5.7 to 6.11. 

Chemical characters. Fusible, and volatile, with a dense 
white vapour. Emits the smell of horse-radish, only when it 
is alloyed with selenium. 

Composition, Tellurium 92.55 ; iron 7.20 ; gold 0.25.-' 
Klaproth, 

Distinctive cliaracters. It does not occur like native anti- 
mony, in broad foliated plates, neither is it as hard, or as hea- 
vy, as antimony. Its colour will distinguish it from native 
bismuth. 

Localities, Freebay, in Transylvania, where it is found in 
a gangue of quartz and porphyry. 

U. S. Huntington, in Conn, associated with ferruginous 
oxide of tungsten, native bismuth, and native silver. — SiUiman. 

* From the Latin, Tellu8,the Earth. 



What is the colour of pare tellurium ? — In what state is this metal 
found ? — ^What are the distinctive characters of native tellurium ? 
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f Faricfy 1. auro-argbntifeboiis native TBLnmioH. 

external characters. Colour, sloel gtey, 

Mching tin white ; occurs cryslallized in [he form of four^l 
» six-sided prisms, sometimes variously modified ; lustre me- 
tallic ; structure foliated ; crystals very minute ; fracture un- 
even ; yields to the knife : sp. gr, 5.7. 

The crystals of this variety are arranged so as to resemble 
wriCleQ characters, hence the name graphic teUurium. 

Chemical characters. Fusible into a grey globule, with the 
emission of white vapour, which covers the charcoal, and is 
an oxide of tellurium. Fiaally there remains on the charcoal 
a globule of malleable metal, which is an alloy of gold and 
silver. 

Composition. Tellurium 60 ; gold 30 ; silver Id.— Klaproth. 

Locality. Offeubanya, ia Transylvania, only, where it oc- 
curs with native gold, grey copper, and iron pyrites, in por- 
phyry. 

This is a valuable ore, and is worked for the gold and silver 
it contains. 

Genu* 23. tungsten. 

This metal has scarcely been reduced to its pure metallic 
stale, in nature it is found highly oxygenated, and perform, 
ing the office of an acid, forming the tungstates of iron and 
lime. It is also found in the state of an oxide. A.ccording 
to Joyce its sp. gr. is 17.15. 

Species 1. oxide of tungsten. — Silliman. 

External cJutraders. Colour, various shades of yellow, as 
orange, or chrome yellow ; occurs massive, and pulverulent ; 
fracture of the massive conchoidal, or small foliated ; lustre 
adamantine ; brittle : sp. gr. when pure, B ; has neither taste 
nor smell. 

Chemical characters. Infusible, and inaoluble in acids. 
Soluble in warm liquid ammonia, from whence it is prscipita- 
led white, by acids, but becomes yellow by standing. 

hoeatily. It has been found only at Huntington, in Conn, 
in a gangue of quartz, at Lane's mine. It is associated with 
the other ores of tungsten, all the known varieties of which 
are found at the same locality. 

This new ore of tungsten was discovered by Benj. Silliman, 

What IB tlic compoBiiion of auro-nrgenlifetouB native iBllimuni ? — Id 
what Btnie ia tungsten found ^ — Wtiat are the colouia ni •inx. o-tiifc a\. 
Uuigstea 7 — Where baa this ore been founAt 
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I.L. D. oT New Haven, and by him first described in his'' 
jounial of Science. 

Species a. TUxosTATB of ihow. 

Eitemtd charaders. Colour, brownish black, or nearly 
black ; occuia maasivp, and crystallized ; primitive form, 
which it sometimes presents, the rectangular four-sided prism: 
mMlifications various; 
by tnmcated pjTamids ; t 
as to have ten sides ; and 
pyramids, terminated by f'our.sided si 

luaire somewhat metallic ; when n 

aspect of manganese, or masses of iron or 

knife ; opake ; very heavy ; sp. gr. 7.15. 

Chemeal characters. Fusible, with difficulty, into a dark 
scoria; easily soluble in glass of borax. 

Composition, Tungstic acid T^.77 ; protoxide of iroo 1&- 

2; protoxideof manganese 6.22; silex 1.25. — BeneUut. 

Diatinctite characters. It resembles o.^ide of tin, but this, 
by the continued action of the blowpipe, is reducible to the 
metallic state. It also resembles the carbonate and oxide of 

m, but these are magnetic, or become so when heated. 

Localities. It occurs in Cornwall, in all the tin mines ; 
also, according to Mohs, in almost every one of the SaioD 
and Bohemian tin mines, and in Siberia. 

U. S. Huntington, Conn, where it is found massive, and 

octohedral crystak. — Silliman. 

Species 3. calca&eovs oxide of tpxqstek. 

External characters. Colours, white, passing info yellowidi 
grey, and reddish brown ; occurs crystallized, and masan i 
l>tiniitive form, the acute octohedron ; secondary formsidie 
octohedron, bounded by isosceles triangles ; the cuoifonR oc- 
tohedron, and the regular octohedron, variously modified by 
truncation ; structure imperfectly foliated ; lustre vitreous, or 
adamantine ; translucent ; yields to the knife ; brittle : " 
gr. 5 to 6. 

Chemical characters. Infusible, but decrepitates, and tu 
white and opake. By digestion with nitric acid, it forms • 
yellow powder, which is the peroxide of tungsten. With bo. 
rax it forms a white transparent glass. 

ComposUion. Tungstic acid 80,42 ; lime 19.40. — BtT' 
ielius. 

Whal Is the appearance of Ae tungBiaw ai woivt — What is its MO-. 
poaiiion 7 — What arc ihe co\owb, and vto^ 'be cQntfow.'oRB.ift. « 
oua oxide of lungatsiiT 
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Duimctioe characters. It may be distinguished from the 
light varieties of the oxide of tin by the yellow powder, which 
it forms with nitric acid. — The carbonate of lead effervesces 
with acids, the tungstate of lime does not effervesce. The 
sulphate of barytes is fusible, and is insoluble in acids. 

This ore is found in primitive rocks only, and is associated 
with the ores of tin,^ tungstate of iron, haematite and arsenic. 

Localities. Oisans, in France, Cornwall, in England, Bits- 
berg, in Sweden, &c. 

n. S. Huntington, Conn, in a gangue of quartz, with the 
oxides of tungsten. 

(For a particular account of the ores of tungsten, as they 
occur in Huntington, see Silliman's Journal, vol. 1.) 

GeniLS 24. palladium.* 

Colour, gre3rish white, much resembling that of platina. It 
is ductile, without much elasticity, lustre metallic ; structure 
fibrous, occurs native and alloying, native platina. 

Species 1. native palladium. 

External characters. Colour, steel grey, inclining to silver 
white ; occurs in grains, composed of diverging fibres ; lustre 
metallic : sp. gr. 11.8 to 12.14. 

Chemical characters. Infusible alone, but melts with sul- 
phur, or with arsenic, into a brittle mass. With nitro-muriatic 
acid, it forms a deep red solution, from which it is precipitated 
in the metallic state by ajl the metals, except gold, silver and 
platina. 

Distinctive characters. The red solution, which it forms 
with aqua-regia, will distinguish it from all the metaJs which 
it resembles. "^^ 

Gtnus 25. — iBiDiuM.f 
Alloy of Iridium and Osmium. — WoUaston. 

External characters. Colour, greyish white, a little darker 
than platina ; occurs in flattish grains, and according to Mobs, 
in six-sided prisms, with six-sided pyramids, combined in a 
parallel position, with isosceles ; lustre metallic ; brittle ; hard- 
er than platina ; structure foliated : sp. gr. 19.5. 

* From the planet Pallas. 

t From im, the rainbow, in allusion to the change of colours it gives 
while dissolving in acids.. 

What is the colour of palladium ?— What we Vu ^\B>:\nfi\:vi^ ^2B»x%fc 
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Chemical characler*. Fuaible with nitre, when it becomes 

tell, but again acquires its original colour if heated on char- 

QJ. Noi diasolfed by aqua-regia, until after fuMon willi 
[Kttash or eoda. 

Distinctive characters. It resembles plalina, but platina is 
mnllealle and soluble in aquajregia. 

This metal is an alloy of iridium and oHtnJiim, and ia found 
with native platina in South America. 

Of Ostniuiii litllc is known in its metallic state. Its oxide 
has been obtained by disaofving platina in nitrit-murialic acid, 
and distilling the black powder which remains with nilre. 
It poaaesaea some properties different from those of any other 
metal. 

Rhodium. This metal, like those abore named, haa been 
but liltio examined. Ila, specific gravity iall. It isinfuwble 
alone even by the oxy-hydrogen blowpipe. With arsenic il%,' 
becomes easily fusible, and after long continued heat, the ane- 
nic is driven oB", leaving the rhodium in a striated porous maw- 
It is soluble in the acids, but not malleable. The solutions^) 
dot crjstallize, but when mised with water, or alcohol, give s 
fine red colour. 

Genus 26. cadmium. 

This metal haa been obtained from some of the ores of 
zific, in which it exists in small quantities. Its colour is tin 
white, it is malleable and ductile, and lioars a fine polish. By 
the blowpipe, it readily inflames, and passes of!' in the form of 
a dense vapoir, which, when collected, is found to be a brown 
oxide of the metal. 8p. gr. of the pure metal 8.6. 
TThis metai was discovered a few years since, by Stromeyer. 
Genus 97. — selbmum. 

This metal was first noticed in some iron ore from Fahlun, 
by Berzelius. When pure it is a deep brown colour, with a 
metallic lustre. It fuses at 230° Fah. and if slowly cooled 
assumes a crystalline texture. When wanned, it becomes so 
soft aa to be kneaded by the fingers, and may even be drawn 
out into threads. It aubltniea before the blowpipe, giving out 
a strong disagreeable odour, resembling that of horBe-radish. 
This odour is a good lest of the presence of selenium. 



Whai ia said of iridium and o. 



m 1 — What is aaid of cndmium «iiJ 
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CLASS VII. 

COMBUSTIBLE MINERALS. 

The Minerals belonging to this Class, combine with oxygen, 
and undergo combustion, under ordinary circumstances, not 
requiring, like most of the metals, a high temperature, or the 
aid of pure oxygen, to effect their combustion. The class in<* 
dudes substances widely differing from each other, in their 
external characters, and chemical properties. In general, 
their chief ingredients are sulphur, and carbon. 

Species 1. native sulphtjr. 

External characters. Colours, yellow, passing into orange, 
greeniflh, or gre3rish ; occurs in nodular masses, and in <yrys- 
talfl ; form an acute p3n*amidal octohedron, with scalene trian- 
faces, and its varieties ; fracture uneven, passing into 
mlintery ; translucent, or transparent ; lustre shining, resin- 
ous ; acquires negative electricity, by friction ; gives the 
sulphureous odour, when rubbed : sp. gr. 2 ; refraction dou- 
ble, through parallel faces. 
Fig. 178. 



Fig. 178. The pyramidal octohedron, with sea- 
lene, triangular faces. This is the primitive form. 





Hg. 179. 



*f 




Fig. 179. The same, with the summits truncated. 



Fig. 180. 




Pig. 180. The same, with the summits replaced, 
by four triangular planes, forming a low pyramid. 



What are the principal subfltances belonging xo c\«lb^ nVy.I— W\v!iX^\^ 
Ae crygttklUne forma of Dative sulphur ? 
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Fig. 181. 



Fig. 181. In this form the solid angles are lepla 
ced by rhombic planes. 



Chemical characters* It burns with a bluish flame, giving 
out sulphureous acid gas, which has the property of bleaching 
vegetable substances. 

It is found in veins, in primitive, and secondary rocks. 

Localities, Murcia, and Arragon in Spain, where it occuib 
in splendid crystals, in a deposite of gypsum and marie. 
Sua)^ia, Hungary, and Peru, in mica-slate, and granite. Gib* 
raltar, in swinestone. • 

U. S. At the coal mines, near Richmond, Vir. Chatham, 
Conn, of a greenish colour, in masses, intermixed with quartz* 
Barren hill, Montgomery county, Penn. granular, or pulveni- 
lent, with reddish white quartz.— <S^e^cr. In the waters of 
Clifton springs, Farmington, N. Y. — Mitchell, Also near 
West Point, in the cavities of a ferruginous granite rock. — 
Douglass, 

Species 2. volcanic sulphur. 

External characters. Colour, yellow, or yellowish red ; 
occurs massive, investing, cellular, and in small crystals, of 
the same form as those of native sulphur. In its other char- 
acters it agrees with native sulphur. 

It is found in the fissures of lava, in volcanic countries. 

Localities. Iceland, Italy, Gaudaloupe, Nevis, Solfatara, 
and more or less in almost every volcanic district. 

Volcanic sulphur probably owes its origin to the decompo- 
sition of metallic sulphurets, by the heat of burning mountains. 
It is found lining the fissures of lava, and other volcanic pro- 
ducts, being elevated from the depths below, by sublimation. 

Perhaps the most remarkable deposite of volcanic sulphur, is 
that of Solfatara, near Naples, in a kind of sunken plain, sur- 
rounded by rocks, which is regarded as the crater of an an- 
cient volcano ; and from it, since the age of Pliny, has been 
obtained a considerable proportion of the sulphur used in Eu- 
rope . — Phillips, 

In the plain within the crater of Solfatara, smoke issues 

What is the origin of volcanic sulphur ?— What ia the chief locality of 
iha aalphur of oommerce ? 
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from many parts, as also from its sides ; here, by means of 
stones and tUes,. heaped over the crevices through which the 
smoke passes, they collect sal ammoniac ; and from the sand 
of the plain they extract sulphur and cHum, — Hamilton. 

Species S. diamond. 

External characters. Colourless, or of a yellowish, bluish, " 
yellowish green, clove brown, brownish black, Prussian blue, 
or rose red colour ; occurs cryidtallized, and in roundish grains, 
which often present indications of crystalline faces ; form, 
the octohedron, with its varieties ; faces often convex ; struc- 
ture perfectly lamellar, with cleavage parallel to all the planes 
of an octohedron ; transparent, translucent, or opake : sp. gr. ' 
3.5. It is the hardest of all known substances. Refractioir 
simple. 

Vhemical characters. At a white heat its combustion is 
slowly effected. When burned in oxygen gas, the combina. » 
lion forms carbonic acid gas, hence, its composition is pure 
■*carbon. 

The secondary forms of the diamond are very numerous. 
The following are among the most common. 

Fig. 182. 

Fig. 182. The primitive form, a regular octo- 
hedron. 

Fig. 183. 

Fig. 183. This figure is intended to exhibit 
^^P^r^rr^ ^^® laminated structure of the diamond, when 
^!!^^ cleaved. 

Fig. 184. 



Fig. 184. The octohedron, with the edges re- 
placed by interrupted, narrow, convex surfaces. 
This is the most common truncated variety. 



What are the colours of the diamond ?— What are the chemical char- 
acters of the diamond ? — What are the crystalline forms of the diamond ? 
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Fig. 185. The primilive octohedron, ao mw!i- 
ied as to present forty-eightcumUnear faces, eacli 
''face of ihe primitive, being dinded byelevateii 
edges, into six smaller ones. 

The mode of searching for diamoods, in Brazil, is describ- 
ed bv Mawc. In that country, the diamond mines are llie 
bcdb of certain rivers which in the summer season become 
Aiy. During this season, the gravel, or soil, which has been 
deposited by the heavy rains, is removed, and placed io heaps 
on the nearest plain. When the rain commences, and lh« 
nater becomes abundant, the miners wash this soil in Email 
conical bowls, until all the mud and earthy particles are carri- 
ed off, and the gravel is entirely clean. It is then carefully 
searched for the diamonds, and particles of gold, both of which 
are at or near the bottom of the vessel. 

In India the diamond mines estend through a long liaci of 
couDlry, from Bengal to Cape Cormorin. The chief of these 
are now between Golconda, and Masulipatam, where the 
diamoDds are found in beds of ferruginous sand or gravel- 
Fifty years ago there were more than twenty places in the 
kingdom of Gofconda, in which diamonds of different sizes 
were found, and fifty places were also wrought in the kingdom 
of Visapour. Many of these mines are now abandoned, there 
being none but small diamonds found in them. At present, 
the diamonds of Pastael, twenty miles from Golconda, at the 
foot of the Gate mountains, arc most in request. — PhUKft. 

The following list contains all the known diamonds, of re- 
markable size, existing. 

The great diamond brought from India, and for which the 
India company asked £30,1)1)0, was by far the largest in Eu. 
rope, except the Pitt diamoiid, belonging lo the French crown. 
Its weight is 89f carats, and its worth at £80 the carat, would 
be -£637,000- The following figures represent the size and 
shape of this diamond. 
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The upper figure is a geometri- 
cal view of the diamond, from its 
upper facd ; the lower figure is a 
perspective view, taken in the di- 
rection of the dotted lines a?, y, of 
the upper figure. The letters A, 
B, C, set against the angles of the 
figure, and a, b, c, against the in- 
termediate sides, respectively refer 
the same parts of the figure to each 
other. D, both in the geometrical 
and perspective drawing, marks 
the upper, or flat face ; and the in- 
clined position of the latter, in the 
perspective view, indicates the di- 
rection of the plane. — Shawns Na- 
ture Displayed. 

r 

One of the largest diamonds, hitherto known, is in the pos- 

* session of the Rajah of Mattan, in the island of Borneo, where 

it was found about a century since. It is shaped like an egg, 

with an indented hollow near the smaller end. It is of the 

finest water, and weighs 367 carats, or 2 oz. 169 grs. Troy. 

For this diamond the governor of Batavia offered the Ra- 
jah one hundred and fifty thousand dollars, two large brigs of 
war, with their guns and ammunition, and a certain number of 
great guns, and a quantity of ammunition besides. The Ra- 
jah, however, refused, partly, perhaps, because the stone was 
considered to possess miraculous powers, the water in which 
it was dipped being an imaginary remedy for all diseases. 
The fortune of his family was also supposed to be connected 
with this stone. 

The Queen of Portugal was said to have possessed a dia- 
mond weighing eleven ounces, which, according to the rule of 
. estimating its value, at £80 the carat, would be worth £224,- 
000,000 sterling. This stone is however said to be a white 
topaz. — Bingley. 

The Pitt diamond was brought from India, by George Pitt, 
Esq. and sold by him, to the Regent Duke of Orleans, for 
about £100,000 sterling. It is the same which was set in the 
hilt of Napoleon's state sword. 

The sceptre of the Emperor of Russia is adorned with a 
diamond about the size of a pigeon's egg. It had once been 
the eye of an eastern idol, and is said lo YvaN^ \>^^Ti ^\,c?v«w\pj 
M French grenadier, who contrived to \iecottv^ oty^ ^^ ^^ 
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priests of the idol, for this purpose. Count Orloff bought it 
for Queen Catharine, for £90,000 sterling, and an annuity of 
£4000 a year, during the life of the person who sold it. 

A diamond in possession of the Great Mogul, is said to 
weigh about 280 carats, and is valued at £700,000 sterling. 
This diamond, in the rough, weighed 793 carats. 

The King of Portugal possesses a diamond weighing 215 
carats. 

The following is apart of the inventory of the crown jewels 
of France, according to the estimate of a commission of jew- 
ellers, appointed by the National Assembly, in 1791. 

Weight Estimated at 
in carats, Dolls. 

1. Le Regent., or the Pitt diamond, 136 14-15 2,220,000 

2. Le Sancy, a translucent diamond, 
cut in facets, 

3. A rich sky blue brilliant, 

4. A pear-shaped diamond, of a peach 
blossom colour, 

5. The mirror of Portugal, 

6. A brilliant diamond, 

7. A ^iBxaond, cut in facets, 

8. A colourless brilliant, 

9. A peach blossom brilliant, 

10. A brownish brilliant, 

11. A yellowish brilliant, 

12. A wine coloured brilliant, 

13. Fifteen brilliants, weighing from 
5 to 10 carats each, 

14. 1631 small diamonds, weighing in 
all, 4 

15. A pale blue brilliant, 

16. An epaulette, containing 9 larger 
and 197 smaller brilliants. 

The above list will serve to show the immense dispropor- 
tion there is between the value of small and large diamonds, 
and also, how their va^ue is increased or diminished, by trans- 
parency, and by colour. Thus, number 8 is more than seven 
times as valuable as number 9, because it is colourless. 

Rule for estimating the value of diamonds. Diamonds are 
valued by the carat, A carat is 4 grains. The estimate is 
mp.de by squaring the number of carats, and muhiplying the 
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13 8-16 


6,475 


11 2-16 
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What is the method of ascertaining the value of diamonds ? 



IHNERALOGY. 321 

result by the price of a single carat. Thus the price increases 
in a much greater proportion than the weight. 

The price of a small rough diamond, fit for polishing, is £2 
the carat. One weighing 2 carats, is worth, 2-f2=4x2£.= 
8£. One of 4 carats, 4X4=16X2=32je. One of 10 carats, 
10 X 10=100x2==200£. 

The value of small diamonds, cut and polished, is from £6, 
to £8, the carat. One weighing 10 carats, or 40 grains, 
would therefore be worth, 10 X 10=100x6=£600, or •2,666, 
64, at £6 the carat. But some large and beautiful diamonds 
are valued at JC80 the carat. 

The first attempt to polish the diamond was made by rub- 
bing two against each other. In this way, afler years of in- 
cessant labour, a diamond was polished. At the present time, 
diamonds are cut with copper wire, coated with diamond hort, 
or dust, and polished on a wheel with the same. 

When cut and polished, diamonds are divided by jewellers, 
into Irilliant, rose, and iable diamonds, depending on the form 
and number of their artificial faces. 

The coloured varieties are seldom cut and polished for jew- 
elry, but are powdered for polishing the transparent variety. 

When a diamond is perfectly colourless, and transparent, it 
is said to be of the ^r*^ water. 

Diamond)s are set without a back, and when worn as head 
dresses, &c. are placed on black velvet. 

Species 5. mineral charcoal. 

External characters. Colour, black, or grejrish black ; 
consists of charcoal, with various proportions of earth and 
iron ; but without bitumen ; lustre glimmering ; structure 
fibrous, with a texture like wood. It is a little heavier than 
common charcoal. 

Chemical characters. Before the blowpipe, it is reduced to 
ashes, without either flame or smoke. 

It occurs in thin layers in several formations of mineral 
coal. Sometimes the two kinds are found attached to each 
other. 

Species 5. carburet of iron, black leap. 

External characters. Colour, steel grey, passing into iron 
black ; occurs in amorphous or reniform masses, or dissemi- 
nated in other minerals ; also, according to Phillips, in regu- 
lar six-sided crystals, with striated summits ; lustre glittering. 

How are diamonda poliBhed ?*-What is the proper name of black 

lead? 

28 



t 



p 



I>TR0DircT10N TO 

[ttelallic; fncture uneven, granular, or foliated ; unctuous' 
,it!ie touch ; soils the lingers ; writct3 on paper or wood ; opake ; 
conducW electricity : sp. gr. 2. 

Chtmiail eharacUrs. Before tlie blowpipe, slowly con- 
suiftes, leaving a BinaH porlion of oxide of iron on the chiir- 
coal. With borax, it dissolves and coals the outside of the 
globule, Rielallic black. 

Compotilion. Carbon B6 i iniD 4. — Saussure. 

Oittinclire characters. It resembles sulphur et of molybdenii. 
but is commDoly lees brilliant. The two minerals are readily 
diatinguished by the blowpipe, with borax. The graphite 
slowly dissolves, or separates into small particles, which in- 
crust the surface of the borax. The molybdena adheres to 
the Burface b distlact britUonl scales, not being in the least 
altered by the heat. 

Locality. U. S. Cornwall, Conn, in considerable qiian. 
lilies. — Brace. Tolland, Sharon, and Hebron, Conn. Two 
miles from Holland meeting house, Mass. Chester, and 
Mount Monadnock, N. H. Sullon, do. of a good quality.— 
Ckaeelawi. Transylvania, Buck's county, Vir. in conside- 
rable quantity. — Conrad. From this graphite, good pencils 
have been made in New York. — Ckaveland. Near Lake 
Cbamplain, near the city of New York, and near Lake George, 
N. Y. At the latter locality, it is sometimes found in masses 
weighing 12 pounds, and is very comjiact. — GUbs. 

JJsei. The fine kinds of graphite are sawn into thin plates, 
one edge of which is then inserted into a groove, in a small 
semi-cylinder of cedar wood, which is then sawn off in & Ime 
with the wood, and the other half glued on. In this manner, 
the common black lead pencils are made. Crayons are made 
by melting the refuse, or sawings, with sulphur, and then 
casting it into moulds. These are easily distinginahed, when 
rubbed, or heated, by their sulphureous smell. 

Graphite is also used to form crucibles, which are much less 
liable to fail at high degrees of heat than those made of clay 
and sand. 

Species 6. anthkacitb." 

External characters. Colour, greyish black ; occurs mas- 
sive, slaty, and columnar ; lustre metallic ; often presenting 
iriaed, or tarnished, splendid metallic colours, consisting of 

* From ihe Great ; consisiing of cBrbon. 
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Mue, and yellow, iatcrmised ; easily frangible; some 

I soils the fingera ; opake : sp. gr. 1.40 to 1.60. 

'■Chemical characters. Befure the blowpipe it slowly disap. 

"its without flame, smoke, or smelt. When burning in a 

id furnace, the small quantity of water which it contains, ia 

iposcd, and tiie hydrogen gives a feeble flame. 
Composilion. From 73 to 95 per cent, of carbon ; the resi- 
boing oxide of iron, siles, and alnmine. 

'.tMlitie cAoracten. It resemblee graphite, but its fraC' 

presents a more shining and conchoidal surface. With 

:, it floats on the surface without cliange, while the gra- 

slowly dissolves and coats the surface. It is heavier 

common mineral coal, which also gives out a bituminous 

before the blowpipe. 

lOcalitieg. Near Allemont, in France, anthracite fornu 

rs in a bed of black slate, at an elevation of about 7,500 

above the level of the sea. In England, it is found in the 

formations of Walsa!, in Staffordshire. In Scotland, at 

Iton Hill, Dear Edinburgh, and in several other places. 

"Wales, there are several formations of anthracite. It also 

rs in Holland, Norway, Switzerland, Savoy, Spain, &c. 

England, it is called stone coo!, in Scotland, Mind coal, 

n Ireland, Kilkenny coal. 

S. The anthracite formation of Pennsylvania, is very 
tensive.- From the northeast branch of the Susijuehannah, 
"extends eastward about 30 miles, and westward from the 
Same river, about 2 or 3 miles. It extends down ihe Sua- 
. 4iuehannah, to about 10 miles below Sunbury. The wa- 
ters of the rivers Fishing, Lehigh, Muncey, and Schuylkill, 
pass through this formation. On the Schuylkill, it extends to 
about 20 miles above reading. At Wilkesbarre, the anthra. 
cite appears at the surface, and there forma a bed from 20 to 
30 feel thick. Mines are worked at Wilkesbarre, and at the 
beads of the Lehigh, and Schuylkill rivers, " At Wilkesbarre, 
the price is 12^ cents the bushel. At Philadelphia it haa.been 
■old at 50 or 60 cents the bushel ; but by improvement in the 
navigation of the rivers, its price must be lowered to 25 or 30 
cents. — Cooper. 

This anthracite is of a jet black colour, sometimes inclin- 
ing to lead grey ; lustre shining, sometimes splendent, and 
semi-melallic ; not very brittle ; does not soil the hands J sp. 
gr. about 1.60. ^ 

What ia Ihe compoaition of anthracite T— Whfl.\ wa Vto o^liel'\J«.<6 

ofantbracile in this country 7 
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In Poitamouth, Rhode lalanil, reposes a bed of aiillinirale, 
which has been worked, more or less, lor many years. lis 
colour varies from lead grey, lo greyish black ; Bttuctnre 
slaty ; somelimca breaks into smaU rhomboidal fragnienU, the 
genernl surface of the fractured faces being uneveo, or hackly- 
It soils the Angara, aad is easily broken. Its specific gravi^, 
according to Dr. Meade, is from 1.45 to 1.75 ; and its com- 
position about 94 jicr cent, of carbon, without any contamina- 
tion from sulphur. The remainder appears to be chiefly iron, 
and ail ex. 

According to the experiments of Mr. Marcus Bull, of Phi- 
ladelphia, the comparative value of the Rhode Island, and Le- 
high anthracites, for fuel, is as 71 to 99. 

There are two varieties of this species, viz. naptba, and 
petroleum. 

Variety I. haptua. 

External characters. Colour, yellowirfi, or wineyelloir; 
sometimes without colour, and transparent ; it exhales a 
strong bituminous odour, and burns with a blue flame, aod 
much smoke, It-aving no residuum. It swims on water ; sp. gr. 
from 0.71 to 0.85, water being about 100, 

It is esceedingly inflammable, and lakes fire even on the 
approach offiame. 

Composition. Carbon 87.31 ; hydrogen 12,79. — Souswrt. 

When distilled and made perfectly pure, it contains neither 
water, nor oxygen, in any other form. 

Pliny and Galen suppose, that this was the substance with 
which Medea deslroyed Creusa, the daughter of Creon. She 
eent that unfortunate princess a robe, besmeared with a sub- 
stance which burst into flames, as soon as she approached the 
altar where incense was burning, and thus was miserably de- 
stroyed. 

Beckinann has related several instances where eflecta, con- 
sidered magical, were produced by the extreme inflammalrilitj 
of this substance. 

Localities, Copious springs of naptha, occur on the Cas- 
pian sea. The earth in that viciniiy constantly exhales its 
rapour, and it is said that the inhabitants, by concentrating 
this vapour, and passing il through tubes, have perpetual lighB, 
and that tbey cook their food by this kind of fire. It is col- 
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kcted ty digging wells a few yards deep. It is also found in 
Sicily Dalmatia, Hungary, Siberia, &;c. The streets of Ge- 
noa, are said to be lighted with it, instead of oil. — PhUUps. 

Variety 2. petroleum. 

External characters. This is a black, bituminous, semi- 
fluid, with a strong odour, especially when heated. It is very 
combustible, and bums with a copious, thick and black smoke, 
leaving a small quantity of coaly residue. By distillation, it 
yields a colourless fluid, which resembles naptha in many of 
its properties, and probably does not differ materially from that 
substance. 

It is found in many countries, particularly in the vicinity of 
.coal formations. 

Localities. France, at several places. £ngland. St. Oath, 
arine's Well, at Edinburgh. Bavaria. SwitzMand. Near 
Parma, in Italy. 

But it is most plentifully found in Asia. In the Birman 
empire, in one neighbourhood, there are 520 wells in full ac- 
tivity, into which petroleum flows from over coal formations. 
The quantity of petroleum annually produced by them, 
amounts to more than 400,000 hogsheads. In that section of 
country, it is used instead of oil for lamps. Mixed with earth, 
or ashes, it is used for fuel. — Phillips. 

It is said that when naptha is exposed to the air, it becomes 
brown, thickens, and passes into petroleum. It has already 
been observed, that petroleum when distilled, yields a fluid 
much resembling naptha. It is most probable, therefore, that 
naptha becomes petroleum, after the loss of its more pure and 
volatile particles. 

U. S. Robertson enumerates 11 localities of petroleum in ^ 
the United States, Only the most important can be men- 
tioned. 

Five miles from Scottsville, in Ken. It is found on a spriqg 
of water, and sells at 25 cents the gallon. — Jessup. Seneca 
Lake, N. Y. It is called Seneca oily und is colfected in con- 
mderable quantities.— C/eat?efen(f. Medina county, Ohio, 
and in several other places in that state. 

Species 9. mineral coal. 

External characters. Colour, black, or brownish black ; 
occfura massive, and slaty ; lustre shining, often with anirri- 
descent tarnish, and pseudo-metallic lustre, which is sons' 
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timM *crv beautiful; fracture large con choidal, or 
vIcI'Ik to the knife, but not to the oail ; eEisily broken : opike: 
8p, ^T. about 1.30. 

Ckmucal characters. Most varieties of coal bum easily, 
umI witii more or leas flame. Wben submitted to dtstillalioD, 
they yield carburetied bydrogeu, a bituminous oil, a quaniiiy 
of,inineral tar, and a portion of ammonia. 

Composition. From 97 to 40 per cent, of carbon ; from 
47 to 9 per cenl. of volatile matter, and from 3 to 13 per ceiil< 
of ashes. 

There are several varieliesof this species, depending cbieflj 
on colour and purity. 

Variety 1. black coal. 
External characters. Colour, black, often with an irrides. 
e&nt tarnish '; occurs massive ; fracture in one, and aoas- 
timea in two directions ; slaty ; fragments, after cteavage, 
tbombic, or cubic ; cross fracture, imperfectly concboidat, 
or uneven ; sometimeB contains layers of mineral carbon : 
fip. gr. 1.45. 

Chemical characters. Bums with a bright flame, and mudi 
amoke, but does not swell and agglutinate. 

Composition. Carbon 75.28 ; hydrogen 4.18 ; azote 16.96 j 
oxygen 4.59. — Thomson. 

This is the most abundant and common of all the variettCB' 
of coal, and is the principal fuel of many countries, paidco. 
larly of England. 

Variety 2. cannbl* coal. 

, Extern^ characters. Colour, black ; texture compact ! 

fracture large couchoidal ; lustre glistening, and ^esioousi 

* harfl, and brittle ; bears a fine polish : sp. gr. 1.23 lo 1.27. 

' Composilion. Carboa 75.3 ; bitumen 21.6S ; aehes 3.13- 

— Kinean. 

It decrepitates wKpn first heated, and bums without soften- 
ing, with a bright flam«, and rather pleasant odour. 

It is sometimes worked into ink-stands, snufT-boxes, toys, tea. 
Localities. Wigan, and Whitehaven, Eng. Gilmerton, 
and other places, in Scotland. 

Coal is found chiefly among secondary rocks, where it oc- 
— ~ bods of various extent and thickness. 
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t many instances, these beds lie one over anotUCr, irith 
ti interposed between them. At Whitehaven, in England, 
9 distinct bods have been explored, lying one above the 
Near Liege, there are 60 beds, occurring in the same 

|[ It is a general observation, that the layers of slate, nhich 
a the roofs of coal beds, bear impressions of vegetables, 
d parlicularly of ferns. 

f, Coai is sometimea found in highly elevated situations. Ac- - 
ding (o Brongniart, it occurs on the Cordilleras, in Soalh 
lerica, at the height of more than 13,000 feet above the 

Mrel of the sea. 

t The deepest coal mines are said to be those of Namar, one 

jf which is 2,400 feet deep. — Piakerton. 

t' Coal mines are subject to spontaneous combustion, probably 
t consequence of the decomposition of the pyrites, which 
Rue coal beds contain in abundance. Some mines are 

mown to have been on hre for years, and then to have ceased 

burning. 

Heaps of coal, when large, and exposed lo a small quantity 

of moisture, are subject to the same accident. 

The coal mine at Whitehaven, England, is 1200 feet deep, 
^and extends more than ■'iOOO feet under the sea. 

The United States contain many coal formations, which 

isre been explored, more or less extensively. 

. £a Virginia, at least 25 shafts have been sunk for the rajaing 

'f coal, within an extent of 70 miles. At Helh's mine, ac- 
g to Granimer, the bed of coal is 50 feet thick, and oqe 
f the shads is 3o0 feet deep. The strata which cover the 
jal are sandstone, and argillaceous slate, of\en exhibiting 
jetable impressions. Pure charcoal, says the same writer, ' 

^the form of sticks or logs, is frequently auocialed with the 

I^In Ohio, coal is found in different parts of the state. In 
me cases, three successive beds are found, separated from • 
ich other, by argillaceous slate, hearing vegetable impres- 
ons. The bed nearest the surface, according to Atwater, 

iffitaa well, agglutinates, and leaves only a small residuum ; 
Lt of the second bed, is coarse, burns with a flame less 
izht, and leaves a greater residuum ; while that of the third 
d, though much more abundant, is inferior in quality. 

I In Pennsylvania, the country watered by the western branch 

ii tho arigla of mineral cool? 
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of the Susquehanoah, is chiefly a coal formation, fndeed, ' 
co*l. in greater or less quantities, is supposed to underlay 
nhout one third of that stale. At Pittsburg, where it b fouiid 
on, or near the surface, it is pretty exleasively explored, w 
an article of fuel. 

In Connecticut, a cosj formation commencing at New Hi- 
van, crosses Connecticut river at Middleiown, and embracing 
a width of several miles on each side of the river, extends U 
some distance above Northampton, ii( Massachusetts, — iSU- 

Within the above described tract of country, coal has been 
found at Durham, Middletown, Chatham, Hartford, Famnoj- 
ton, Windsor, Enfield, and South Hadley. The quantities 
found, have been small, and have occurred, sometimes in 
veins, between strata of clayslate, and sometimes in detached 
pieces. That of Windsor is a vein in clay slate, and is about 
an inch thick at the surface. A small quantity found in Fann- 
iuplon, is very lull of bitumen, and burns with a bright blaze, 
and black smoke. 

Origin 4^ Coal, — All naturalists, says Jameson, are nov 
agreed, that ihe greater part of coal is derived from vegetables, 
which have been alterfed by certain natural operations, hilberlo 
but imperfectly known. 

It often happens, that charcoal is found with perfect mioe- 
ral coal. In some instances, one side of a specimen wilJ be 
mineral coal, and the other, side, charcoal. In several cool 
mi6es, the remains of trees, either petriticd, or portly pene- 
trated with bituminous matter, have been discovered, bdsed, 
most of the phenomena observed, on a close examinatiaii of 
-this subject, indicate the vegetable' origin of co^. 
Species 10. ligmte. 

External charaeters. Colour, brown, or brownish black ; 
occurs massive ; structure woody ; burns with a weak flaUK, 
and the odour of peal. The compact varieties are black, , 
with a resinous lustre, and. imperfectly conchoidal, or uneven J 
fracture. The less compact kinds are brown, and without I 
lustre. 1 

Chemical characters. It burns with flame, hut docs not ' ' 
■well and agglutinate like coaJ. Tiie odour is not bStumia. 
ous, but like thai of decayed vegetation, and similar to tfakt (f 
peat. 

ComjMsilim. Carbon 45 ; water 30 ; oily bitumen 10; 
^aaes 1ft, There is, however, much difference in tlie coii^ 
aitioa of the several vai;e\.\es. 
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The external characters of lignite, together with its chemi- 
cal properties, evince that it is of vegetable origin. Indeed, 
the branches c^ trees, but little changed, are sometimes found 
among it. 

Variety 1. fibrous lioi^ite. bituminous wood. 

External characters. Colour, brown, or clove brown ; tex- 
ture and form, that of wood ; longitudinal fracture, fibrous ; 
cross fracture, uneven, . displapng the annual circles of the 
tree ; opake ; brittle, friable, and light. 

It is easier to break, than wood ; under the knife, it as- 
sumes a kind of lustre. — Brongniarti 

Localities. Bovey, in England. Iceland. Munden, in 
Hanover. Near Paris. Abundant* in the amber mines of 
Prussia. 

At Bovey, Brongniart says, there are 17 thick beds* of lig- 
nite, which are at the depth of about 66 feet. 

It is very abundant in Iceland. In many instances, the 
trunks of the trees are perfect, being merely copipressed into 
an' oval shape. This variety passes by imperceptible degrees, 
into those which are more distinctly carbonaceous. In many 
instanceis, the several varieties are found together, and some- 
times the same specimen will show the brittle and fibrous 
varieties. 

The coal, says Shaw, in the centre of the lowest bed, is of a 
blabk colour, nearly as heavy as pit coal, makes a strong and 
durable fire>^nd is in all respects a perfect mineral coak The 
other beds are more of a chocolate colour, not so heavy, and 
with more of the appearance of wood, consisting of pieces 
which lie crossing each other in all directions. Some pieces 
are found, which have the knots of wood in them, in one 
part, while another portion of the same piece, is converted in- 
to perfect mineral coal. So that nature in this instance, is 
is seen in the very act of forming mineral coal, from vegetable 
matter. — Shawns Nature Displayed^ Vol. ii. v 

Variety 2. earthv lignite. 

External cTuzracters, Colour, black, or hrownish black ; 
occurs massive ; fracture and aspect, earthy ; texture fine 
grained ; smooth to the touch ; somewhat friable ; when 
burned, emits a disagreeable odour. It is nearly as light as 
water. 

Localities, Near Cologne ; Hessia ; Bohemia, Saxoo 
Iceland, &;c. 
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It forms very extensive beds in the environs of Cologne, 
where it is covered with a bed of pebbles, of quartz, and jas* 
per, and embraces trunks of trees, of a black, or reddish colour, 
and compressed into an oval shape. — Cleaveland. 

This lignite is used as fuel ; also for painting in distemper, 
and oil. The Dutch use it to adulterate their snufi*, which is 
said to give it a much esteemed fineness, and softness. 

Faujus observes, that the trunks of trees, which are found 
in bed^ of lignite, are always deprived of their branches, 
hence he concludes that they have been conveyed by the 
ocean. 

The same author relates, that nuts which now belong only 
to Hindostan, and China, together with a kind of frankin- 
cense, are found in the bed at Cologne. — See Pinkertoh's 
Petrology* 

Authors agree that lignite is an entirely different formation 
from that of coal, and that it is in fact, a deposit of wood, 
which has been covered by earth, and in consequence, under- 
gone a change by which it only approximates to coal. It is, 
however, most probable, that in time, it will be completely 
mineralized and converted into coal. . 

Species 11. jet. 

External characters. Colour, jet, or pitch black ; occurs 
in masses, or thin layers ; texture compact ; fracture con- 
choidal, and undulated ; lustre shining ; perfectly opake ; 
sometimes the texture is ligneous, and the specimen is in the 
form of the branch of a tree. It becomes weakly electric by 
friction : sp. gr. 1.25. 

Chemical characters. It burns with a greenish flame, and 
emits a strong bituminous smell . 

It is found with coal of the newest formation, and sometimes 
with lignite and amber. 

Localities, Various places in England ; Aude, in France. 
• Various places in Germany. Silesia, Hessia, Italy, Spain, 
and Prussia. 

• 

Brongniart says^ that jet, proper to be worked, is found in 
masses, the weight of which seldom exceeds 50 pounds. 

Uses, It bears a fine polish, and is worked into trinkets, 
and mourning ornaments. In France, in the Department of 
Aude, 1200 persons are employed in fabricating the jet, 
which is found there, into rosaries, buttons, ear-rings, snuff- 
boxes, bracelets, &c. — Journal des Mines, 

■ - - - 

What use do the Dutch make of lignite ? 




MINERALOGY. 

Species 13. ambeh. 
^terttal eharacterg. Colours, wine yellow, greeniBh, 
tsti white, or reddish brown ; occurs in Doilules, 
roundish masses, of various sizes, from grains, lo that of ) 
nmn's head j lexture compact ; transparent, or translucent }■ 
&acture perfectly conchoidaf ; lustre resinous ; becomej 
strongly electric by friction ; bears a high polish. 

Chemical characters. It burns silently, and with little 1 
smoke. While burning, it emits a bituminous odour, which 1 
is not unpleasant. Soluble in oils, when gently healed. 

JHstinctive characters. It resembles copal, bat this, while 1 
burning, crackles, and emits an aromatic resinous odour ; 
while amber burns silently, and emits an odour dislinctlyj 
bituminous. " 

Localities. Greenland ; Moravia ; Poland ; France ; _ 
Prussia. 

It is found among sand and gravel, accompanied with lig- 
nite, bituraine and jet. 

In Prussia, a mine of amber is esplored to the depth of 
more than 100 feet. Under a stratum of sand and «lay SO 
feet thick, theresucceeds a stratum of trees 40 or 50 feet thick. 
The wood is partly decomposed, and impregnated with pyrites 
and bitumen, and la of a blackish brown colour. Under the 
stratum of trees, and sometimes attached to ihem, the srober 
ia found ; it is most probable, therefore, that it has proceeded 
liromthe vegetable juices.— P/iiZftjw. 

The amber pits of Prussia are said to afford the king a 
revenue of *26,000 dollars annually. — Farkes. 

U. S. At Cape Sabie, in Ann-Arundel county, Md. It 
occurs in a bed of lignite, and is found in grains, or masses, 
sometimes 4 or 5 inches in diameter. — Troosl. Cleaveland. 
Near Trenton, N. J. and Camden, opposite to Philadelphia. 
At the latter place, a transparent specimen was found, several 
Laches in diameter. — Woodhridge. That found near Trenton, 
occurs in small grains, and rests Ota hgnite, or carbonated 
wood, or even penetrates it. 

Uses. It is cut into articles of 'ornament and dress, as 
ear rings, bracelets, beads, amulets, &C. It bears a high 
pcdish, and was anciently considered the most precious of 
jewels. The greatest quantity at present is purchased by 
the Armenian, and Grecian merchants. — Jameson. 

It often contains insects of various species, in a. state oC 
complete preservation. These are someVvmwa ■\^Vto4mc«i&Vi 
Mrt, ia order to increase the value of the B^ec\rae^. 



dd2 INTRODUCTION TO MINERALOGY. 

There is no doubt but^m copal is often sold for amber, as, 
when cut and polished, the pale varieties of amber cannot 
easily be distinguished from copal. By attending attentively 
to the distinctive characters above pointed out, the two sub- 
stances may readily be distinguished. 




__.._.iio(«I, Haling iho point drawn out. 

Iricular. Long, slender, and Blniglil prisniB, or ctTBloia, aro tt^nned aciculnr, 

from ths Latin, aclFula, a little needle. 
■ . . ■. minenil rnck Isinid to bo aggtegatad, when Ilia sevetat eom- 

, la only adbere together, and may be sepomled b; mecliBnioal 
eatu; the felipar, quBrlijiind miea, conilituling granite, marboBepa™- 
^ —d- mechanically, (itanila i>an aggnigated rack 
RiBey. A natural ironibinatiun of two or more mnala in the metallic stale. 

' "' "■ .'D metala, ofwhich raercnry IB one. 

e Greeli, (amor- 



arptioiu Without form: ol" nndefinahja shape ; froni the Grt 

phoiu.) having IbalaiRniliCBLion! Araorpboiu minerals ace sor 

scribed Bsbfiing of indelenainate, orinde5niIe forma. 
Atikydroui. from the Grei^, (tmtidros,) signifying without water ; 

gypsum is without water. 
Arborarent. From the Latin, arboresco, lo grow lilie b tree ; see Dendritic. 
Artenials. A term applied to a mtnerBl consisting of ths arsenic acid united 

with a base, as of copper in the an 



anhydcoi 






(hear 



Borate. A miuecai in tvhioh the boratic acid is combined with a base, as of 

magnesia, in the borate ofinoencBia. 
Balryoidal. From the Gfwk, (bolmodee,) eignifying hung with clustere of 
gropes orharrieg. So a mineral presentingon aggregation of large soctions 
of numerous amall Elobes, is tetmed bolryoidali but when the globes are 
larger, and the portiuns are less, and separate, the appearance is etpt>esBed 
by tlie term mamillated. These furma may be observed in certain ores of 
cobult, copper, and mangane«e, and of)«nia chalcedony. 
Blaicd. This term relates chiefly lo the structure of such minerals as, on be- 

ing broken, present long Hat portions longili"'-— " ■—' — -■ 

nhat resem&llng the blado ofa knife ; this 

considered^H the effect of inlerrupied crysti 

Brillle. This characterof mineral bodiesdoean 

■hich the panicles cohere in the highest degree, ana oraimmovB- 
mong another, are the most brittle. The diamond, quattz, aul- 
baryiea and sulphur, vary greatly as lo hardness j they are all 
brittle, the Erst only in porticulur direction*. 
COBalieulaicd i presenting deep channda on the sur&ce, resulting either Horn 

interrupted crystallization, orlheagf^gationof numeroua crystals. 
Cupiliory, ii derived ftum the Latin, capillus, a haJr, and is chiefly taed to ex- 
gold, and silver, and some other mtnetals. Crystals are aumeiimes tormed 
capillary, when long and slender; but when straight, they are more pro- 
perly designated by the term aelcDlnr. 
^rbsnate. A mineral in which the corbonio acid is combined with a base, as 
the carbonate of litne. 

mineral in which there are conilderahls hollows or cavities, ia 
lo be cavernous. 
This term was uspd by Wertwr, m the detcn^i™ o( soiSi nanw'^A 
H Bibibit ceUa formed by the crossing aid ratEiaBctoia ot *i6 \aKon» ™ 
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in general he 
pon their hardness : 
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* sf nhkb the; Bra c<i^ ,,_ 

»>■■ imiU cells ur caviliei, ii tanned cellulu: aee vbsicuibt. 
daiovni, hu boeo adupied tram Ibe French, who oae U la eipreaa Ltie rhnogC' 
abl« lighl reiembliai ihoi to be obHrred in Ibe eye of e est, lo be Kea n 
ewtalD inianila : u lalhe cu'*-e;e. 
OrOMle. A minend in which the rhionuc acid ia united with a boae, u sf 

lead, in the cbromcte of lead. 
CllBK^i'. Thia lerm ia most rwnman^^lEed in rclBtian ta the fractiireor ihon 
iMiienJa which, hafhig nalnral joinia, poaaesa a regulat >irnciiirB. ml 
Daj beclnVFd inlu raureoi leaa (jdummrical tragtnenta; aa into TarieUB 
of the iwratlelopipKl, Iherhomhoid, &c. 
Cakonl. In minerala ihat aic bridle, the panicles ore strongly cohereiU: ia 
■neb M ore friable, ihey are slightly cotiBient, 

I. Daring the bumingDra combuatible, in eommon casea, (OTgeii 
ffilh il. or with some uf its ingredionta : and Iho product uF the cnm- 

CamfQd A mineral iacampacl nhou no particulni ai distinct parts aiadb- 
ci«nubl«i a cumpacl minenl cannot be i^leaved or divided into regular oi 
puaibi ptiniona. The term compact ia loo ofleii coolbunded nitb ik 

CmCBtCnc tamdtar, Thia may be said lo relate tu nnictUTB. being 

1 deacrbtion of such minerals, a«, being of a spherical farm, or 

I don of a sphere, havo received aueceaaive roalingi of deposit 

onion be cnl in two, it eitubits the concentric lamellar in peif 

C— tfetdaf, lelalea only to fracture i and ia doubllesa derived fmn 

oooeboidea, aigni^ing like ibe shell uf a fish. Fragments uf many of Uir 
bfitllB oiinualsaxhibii this appearance, and occasionally in great perfectioa, 
m qnattx, and sulphur : the Iraclare of compact loiuemla ia &Bqoetid]F 
more or Ins perlecily oonchoidal. 

ConercfWff, generally aignifiea a amall and distinct moGfT- 

CardSniM, reaembliog branches of curul. 

OiatJarm, wedgv-ahaped ; cuneus, in Latin, signifies a wedge. 

Cvaqfim ocbihrdmi. See octohedroo. 

Dtoompad. Thia term when Di 



1 ntio ax 

usediadu I 

of anypoi- I 

itbeUm. 1 



if the diemical action which takes place naturally in 

nnusml degree, decompose by exposure tu air. 
tcrrjiHalr. A miaenil a aoid to decrepitate on eipoaure to heat, wbeo 
with a crackling naiH aimihu to thai made by ult when ihrowo in 

":,- derii-ed from the Greek, (dentritia.) Bienifyine lik ^ 

rjogimunalj^ ihey 

c ui -iiii-u native silver and 

nauvB copper are (omeuuKa lounu ; lo tao delineotians seen on iW aai' 

facea ot certain mitterals ; and to the appesrartce in the inocbB-Mone, &c 

DaUtforMtOt dnttaled ; iniho shnpeof teeth; dvna being the Latin, ''"— ■~'''> 

Dutaaiwited. When b mineral, whether crjslaliiied, or oihervfiae 

here and then imbedded in a mnsa of another aubslance, i 

diaaeminaied in (he mass, Ciyaula of quarlx e 

led in Cartaremarble, ^. 

DimlegTaltd. This term ia generally uaed to rapieaa the falling lo piece* of 

uiy mirteinl, wilhoot any perceptible chemical ar'- — 

! iz^gf^ WhanlheBtrucmrois- 

usually diverge i,i part, hut m 

certain Kelilca, and hffimatitio iroo urei. The cryitBb of 
" "~"~- " ■'tverging poaitic 



Oriiay, h 

Engl 



^beonadopied from the German lerm dmaca, for which we have no 
•pdi^ surface of n raioem! is said to be drusy wliou coio- 



- >h """I- „ . ., ,..™ , 

posed of very amull pronunBUl ti5su.\a bbbA) e^aal to mcL other; 



EXPLANATION OF TERMS, &c. 335 

Efflorescetice. An efflorescence is the consequence of chemical action ; it is 
usually applied to such minerals as are found in extremely minute fibres 
on old walls, &c. &c. 

Elastic. A mineral which after being benti springs back to its original ibrm, is 
elastic. Mica is elastic ; talc, which greatly resembles mica, is only flexi- 
ble, not elastic. 

Earthy. This term relates to fracture, and to texture. Chalk and certain of 
the ores of iron and lead are notable instances of the earthy fracture or i 
texture. 

Fasciculated. When a number of minute fibres or acicular crystals occur in 
smaU aggregations or bundles, they are said to be fasciculated ; a term 
doubtless derived from the Latin, fasciculus, 'a little bundle. This appear' 
ance often occurs in green carbonate, and arseniate of copper. 

Ft&rou«. This term relates both to form and structure. Certain minerals, as 
amianthus, amianthifonn arseniate of copper, a variety of gypsum, &c. oc- 
cur in distinct fibres. Asbestos, gypsum, red hsematitic iron ore, &c. are 
ibund massive, and of a parallel fibrous structure ; some varieties of red 
hematite, and other minerals, are of a radiating iibious structure, when 
the fibres diverge from a common centre. 

FHameTU. A mineral is said to occur in filaments, when it is found in slender, 
thread-like, or hair-like portions. It is therefore nearly synonymous with 
the term capillary. 

FUltform^ is used in the same sense as the preceding ; but Werner confines its 
use to express the appearance of certain metals which occur in the form of 
wire, as native silver and native copper. Filum, in Latin, signifies thread ; 
filnm metalli, wire. 

Flexibk. Talc is flexible ; it readily bends, but does not return to its original 
form. Mica is both flexible and elastic. 

Filiate. This term designates a mineral in which the fluoric acid is combined 
with a base, as with lime, in the fltiate of lime. 

Foliated. This term, which doubtless is derived firom the Latin, foliatus, ha- 
ving, or consisting of leaves, is used by Werner to express the structure of 
all minerals that may be divided or c|eaved regularly, and are therefore by 
him said to consist of folia or leaves. The structure of such minerals is 
more commonly and better expressed by the term lamellar ; and they are 
said to consist of laminae. 

Fracture, is a term now chiefly employed in designating the appearance of 
minerals which have no regular structure, when they are broken ; such 
mineralspresent an earthy, even, uneven, or a conchoidal fracture, &c. 

Frangible. The term firangibility has relation to the susceptibility of minerals 
to separate into fragments by force : this quality in mmerals is not depen- 
dent on their hardness ; the structure of some, and the brittleness of oth- 
era, renders them easily frangible ; while others, which from their softness, 
and the ease with which their particles or molecules yield, or slide over 
one another, are with much more difficulty firangible ; such minerals pos- 
sess the character of toughness. Quartz is easily broken ; asbestos is 
tough. 

Friable. A mineral whose portions or particles slightly cohere, aAd which is 
therefore easily crumbled or broken down, is said to be friable, or in a firia- 
ble state. 
Fungiform. Certain substances, as for instance calcareous stalactites, are oc- 
casionally met with, having a termination similar to the head of a fungus ; 
whence they are said to be fungiform. 

Ckoigue^ Gangari. We have these terms firom the Germans ; the gang[ue of a 
mineral, is the substance, in, or upon which, a mineral is found : it is some- - 
times termed the matrix. Silver, occurring in, or upon carbonate of lime, 
is said to have carbonate of lime for its gangue or matrix. 

Qeode. This also we derive from the Germans. K Cfto^^Sa ^ V^^7i"WL\ 
at Oberatein^in SaLoay, are found hoUow baVAa ol a%%te \s5«^-«\^«riv 
/Ab of quartz or amethyst, which axe termed geodoa. 
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EXPLANATION OF TERMS, ttc 

Plaitte li ilM) I German word, nunning ihiDiog : tbiu, ihe IbUDmn of iltf 

■rliuol wlhe Kiai* gUnco-cod, copper-glHnce, 4c. 
OUiidiir ifiiriRil roncrelion u lued (u duei^ate Ihefonn urany mmenl sHlkri 
(Wpuni in litUe niuiul of roundjab maaieB; ihu pea-aWrie, and me-Btanei* 
aumplMofi'' 

\ miaeni] Bompotta of quartz, nuca, and uJapu. 
Tho gliucliire of a laineral ia nid lo be gniiular, nben h tffoa 
liiiarimiill grains ur concretlaiu, wLich someiinin can, BimiiiBn 
, l>K disi-J<m«l williout Ihe help ufaglaw; H-e have IhettfcR Ui> 
liiifl graniilM, and the tDarae granular itmciure. 
Omwy ia uasd in relalion to Iiutre ; lax quarlx ha* a greaiy lUBtn. 

IkMy- Thia iBim n-iatre to d IractDre which i* peculiar 



nistal* ; whivll, when I'ractured, preaent aharp pruIrudiDe fwinu. 

od-rcd; ii was Gni ip- 



llmmatiu ia derived frum a tireek wurd, aignifyiag blood-re 



|riln] by luiiwrologiati In lbs t aiiety of iiou oro which now is called Ihf 
nd hKioBltte ; but haa lince been extended to oihei iron ores of ihenoK 
Rinielnrs, bill diSering iu colour. We have alao biomi hiciuatiUB, and 



llyinti ia derived l>om [he Creek, (udor.) water ; and is appUed ti 
thiMe inineraLs (as the b; diaie of tuagueuB) of which water fa 
grnlient in verf largo propotlion. 

Im ha i ied. A mineral found in a maia of another aubalance, ia raid lo be iB- 

beddffd Inll. Cr^alalllutdquRnz occure imbedded in CarmrB maible. U 

aluDCCun partly imbedded in other lubatanceB, as in fluor. 
liMrhdHg. InlcHocrd. When fibreaar cr>'stals of a mineral uro found inls- 

miBsti(i( with each other in various liircetiuHB, they aro Hoid to be inletla- 

eing.or inti^rbeed. 
ItoMing. A mineral coating, ori-overing anuifaer, in aoniBlimea describedm 

inveatingit. 
frideioenf. This term relntea only to the colour with which Ihe anifacesor 

awne tninerala are naturally lamiahixl \ as yellow oopper ore, iron pyril«. 

galena, aulphurel of aulilnony, &.c. 
IriMtd. A mineral ia deacFlbed aa iriaed which oihihits the priamatic eolowa 

either eitemally, ur inMnutUy : the latler is generally the conaequence uf 

some injury suatained by ttic mineral. 

Lamdiai. If a mineral ba Ibiuid in very minute, thin plates, il is aaid to aveu 

LantUar. Thii term irlates tn Etructure. When a mineral can be fractoisd. [ 
otclpaved into regalar and parallel plates, ila strnctnreissuid to belaniel- 
lar; and the portions liitiB obtained are termed taminm, or lantellK : 
then terms have been adopted from the Latin, in whith the; went al- . 
raaat aynonymously used to eipiess thin plater uf any aubatance. I 

iMndlar dutinal conirctiom. This tprm ia aometlmes used lo expicaa tbr 
fiirm of certain minerals (as the oiido of urnuium) conaiating of MparMs ' 
tabular oryetids. 

Lam^om. Amineral cansistine of lamclls, is laid to bo laineltironii. 

Iiend'cubr is employed In eipms the form of certain cryatals which areacoriy « 
Sal, and convei above and beneath ; and which conaoqueiillx ii wiiiililt 
a oonunon lens. 

JHoIleaUSty. _Some> 

Mount. This lemt ia Mtmetimes used in deacribing a suhalance • 
rainale form, whatever may >« rtg im*miS «ni<A>aB ■, Vo. i» ■ 
UKiniy applied lo ihoie nHTwreia wtocli ynaew Tcgiaim 
iviliiout any poiticulot cxtetiuA tonn. 
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EXPLANATION OP TEBMB, Ac. 337 

Moiifb^ate, A mineral in which the molybdic add is combined iffith a base, 

88 with oxide of lead, in the molybdate of lead. 
Munaie. A mineral in which the muriatic acid is combined with a base, as 

with soda, in the muriate of soda. 

Natural joints. Such minerals as can be broken into regular forms, as the cube, 
rhomboid, &c. can be cleaved into those forms, only in the direction of^ 
or along their natural joints. In some minerals, however, the natural 
joints are perceptible by the assistance of a strong light* 

Nacreous, relates to lustre ; and is employed to express the lustre of some min- 
CTals (as of pearl spar) which greatly resembles that of pearl. Nacre de 
Perle, in French, signifies Mother of Pearl. 

Nitrate. A mineral in which the nitric acid is combined with a base, as with 
potash, in the nitrate of potash. \ 

Nodt^r. A mineral which presents irregularly globular elevations, is termed 
Nodular. Flint is found in nodular masses. 

Nitro-muriatic acid. A mixture of muriatic and nitric acid. 

Oblique prism, see Prism. 

Obtuse octohedroUf see Octohedron. 

Obtuse rhomboid, see Rhomboid. 

Octohedron. Octohedrons are of several kinds An octohedron is sometimes 
described as two four-sided pyramids, Ixise to base. In the regular octohe- 
dron, the three sides of each plane are of the same length. In the dttuse 
octohedron, the base is lonser than the two sides. In the a^ute octohe> 
hedron, the base is shorter than the two sides. In some obtuse and acute 
octohedrons, the base is square, in others rectangular, but not square. In 
the rhomboidcd octohedron, the common base is a rhomb or rhombic ; and 
the three sides of each plane are of different lengths. In the cuneiform oc- 
tohedron, the common base of the pyramids is not square, and tne planes 
aremiot all e<][ual, but resemble each other, two and two, on opposite sides 
of the pyramid. 

Opake. Those minerals are opake which do not transmit a perceptiblp ray of 
light even through the thinnest and smallest pieces. 

Oxide, This term is used mineralogically to designate metallic minerals, in 
which the metal is combined with any proportionof oxygen, which is less 
than suffices to convert it into an acid. Iron is found in different states of 
oxidation. Every metal which is found united with an acid, is, when so 
combined, in the state of an oxide ; but when united with sulphur, the 
mdtals are not in the state of oxides, but in the metallic state. 

Pass into. One mineral is said to pass into another, when both aro found so- 
blended in the same specimen, that it is impossible to decide where the 
one terminates, and the other begins. FUnt is found passing into chalce- 
dony. 

Pectinated. If a mineral exhibit short filaments, crystals, or branches which 
are nearly parallel and equidistant, it is pectinated ; pecten, in Latin, sig- 
nifies a comb. >* 

Peroxide, when a metal has the largest quantity of oxygen. 

Porous. A mineral is said to be porous, when it is traversed in different di- 
rections with communicating holes which pass through the substance. 

Protoxide, when a meial has the smallest quantity of oxygen. 

Phosphate. A mineral in which the phosphoric acid is combined with a base, 
as with lime, in the phosphate of lime. 

Prism. Prisms have four or more sides surrounding the arts : they are some* 
times terminated by a single plane, and when this plane is at right ani'^' 
to the axis, we have a right prism ; but if the termmating plane be ^ 
right angles to the axis, we have an Mique prism. If the sides of * 
rangular prism are at right angles with each other, we have a reetk 
prism, and if the sides be of equal width, a square prism, and ital) 
either greater or less than that of the cube. 
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cnllj and mpchanicnllylnrelBUimB 

_ , , jhoM whicb •trongly rerisl the ippii- 

ji of bm ; UK) uacuwoally la aame whuai) uiughoes* enables Ihein l» 

■. kUorf-abanrd ; rxn, in Lalin.eigniJieskidnpy. 
, Bwirtlifwi. Minerali occiuring iQ pacnllel fibres, cimsed at lif^i 
n tr/ otbur Gbnii which aha an parallE'l, eihibil eqnarei iikc lb 

' ' - nel. Reli*. in .Lnii-i. signifies n net. We have reticnlaW 

, native cuppir, red oiiilc of copper, &f- And ic raayberr- 
iDch mineials aa occur reticulated, generally oaaume llweiAt 
litcryiiallin ' 

X. The planes of the abuw 
>tiisD and two ncnteangln: 
at iheapol under acnieangla. 
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aigniJloi ihebianch of a lie*; a 



M is a aecundary ri^sMl, 

1 aectile ii derived from Ihe Latin, mco,1o cm. Tboaemiiw- 

la are tanned teclile which are midnay belneen the brlule and the nai- 

k alico or portion cut from a aeciile mineral, ia rragilc, and lltr 



Bern j-t rang porenl w 
with tcVat 



en an ohject ii 



iranrparenL . 

" -"-alincilyBeenlhroughil. 

;lwff. This term 16 ajnonTmooa 

r MiHgrgU are those which present a amooth and b 
* ih Mdecta light ; thoie which ptoaenl only one such aurrace, which 
' orjhUi nine, ore commonly lei^ned apeeniar ; faiu among crjalalliiad 
rals.we hnveapecular iron, from Iha brilliancy of ila plnnos. Specn- 
1, in Latin, signiiiea a lookine-glBsii. 

•nlery Frodure belong to imperfectly ciyatollino mineiali. 
.. __ do not greatly diflar : they are both irregular ; the Bptwulai 
t and more pointed than the gplinlery. 
nn, (SialagniB,) in the Greek, aignifieaadrop, an icide. Stalociiti- 

■ ; WhenihecrymlaorfibteeofatnineraldivoiBeallroondacwninion 

_jn,il i< asiU to b« alellatsd : atella, in Latin, ligniRet a stnr. 

Mi^SkiaUJ- The alight cbaimeks occaaionatly obaervable un llw plana of 

*^j«lffiied minerals are lotmed strie, and (ha crysluU on which tbeyore 

-If. at aii to be atriated. Theairiffi are comni' inly panllel, and general- 

Vffliic«««li«diree[ioninjThich cryatola may be cleaved. Stria, in '" 



lion oiTordod by the water dropping (rnm 



^«(»iatagmore, 



ifauric Dcid ia combined with > hue, aa 



EXPLANATION OF TERMS, &c. 339 

Sulphuret. A metallic mineral in which the metal is combined with sulphur. 
In these minerals, the metal is not in the state of an oxide, but |n die me- 
tallic state. 

Tabular. When this term is used in relation to structure, it is nearly allied to 
the schistose or slaty. Talc, mica, and roofing slate, are described by the 
German School, as possessing a tabular structure. This term is used 
more genedi^ to express the external form of such crystals as are nearly 
flat : these are termed tabular crystals ; from the Latin, tabula, a table 
board. 

Toughness relates to internal texture. Those minerals which are bruised, or 
suffer depression by repeated blows, in the attempt to fracture them, are 
esteemed to be tough. 

TVanslucent. A mineral through which an object cannot be seen, but which 
transmits some light, is termed translucent. Rock salt, sometimes quarti, 
flint, and fluor, &c. are translucent : many minerals are translucent on the 
edges, as common marble, &c. 

Transparent. Those minerals are transparent through which an object may 
■ be clearly seen. 

Tkibercular. A mineral whose unevenness of surface arises from small and 
somewhat round elevations, is said to be tubercular. Flint is sometimes 
tubercular. 

Tuberous ; exhibiting somewhat circular knobs, or elevations. 

Unctuous. The term relates to the touch. Pipe-clay is somewhat unctuous : 
filler's earth is unctuous ; plumbago and soapstone are very unctuous. — 
PhiUip^s Mineralo^. 

Veticcular. A mineral is said* to be vesicular, when it has small and somewhat 
round cavities, both internally and externally. Lava, pumice, limestone, 
basalt, &c. are sometimes vesicular ; from the Latin, vesicula, a little 
bladder. 

Vitreous ; from the Latin vitreus, glassy ; minerals having the lustie of glaaa 
are said to possess the vitreous lustre. 
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A TABLE, 

Exhibiting the angular admeasurements of crystals, by the Re* 
fleeting Goniometer^ according to PhiUi'ps, 



ActynoUte. Rhombic prism, 124^ SCy and 55^ 3(y alternately. 

Adularia. In one direction, four of 90^^ ; in another, four, alternately of 59" 

25' and 120^ 3 ''; and in another, four, alternately of 67<3 id' and 112<)45. 

These are obtained with great difficulty. 
Albite. In one direction, alternately 93o d(y and 86o W •, in another, 119o 30 

and GO^ ^ ; and in another direction, 115° and 65°. 
AmUygoniie. Rhombic prism, M^ W and 73° 5(K alternately. (See caiboii' 

ato of zinc.) 
Ametkxfgt. Primitive rhomboid, 94° 15* and 85° 45* alternately. (See quartz.) 
AnaXcxme. Primitive cube, 90°, and 90^ in all directions. 
AndalusHe. Rhombic prism, 88° 40' and 91 o 20' alternately. 
Anthophylhte. Rhombic prtim, 125° and 55° alternately. 
Arfwed^oniie. Rhombic prism, 123° 55^ on one of the lateral planes. (Horn- 
blende, 124° SO*.) 
Arragonite. Rhombic prism 116° 5' and 63° 55' alternately. 
Arseninte of copper. Rhomboidal, 110° 30' and 69° 30' alternately. 
Arscniatc of copper. Oblique prismatic, 124° and 56° alternately. 
Arscniatc of copper. Right prismatic, 110° 5' and 69° 10'. 
Arseninte of copper. Martial. Primitive rhomb 120° and 60<^. 
Arsenic. 5>ulphuret of Rhombic prism, lateral planes, 74® 15' and 105° 45 

alternately. ^ 

Arscnicaf iron'. Lateral planes, 111° 12' and 6S° 48' altemalely. 
Augitc. l^rimilive rhomb, 87° 5' and 92° 55' alternately. (See specular iron, 

andUoumonite.) 

Ki7rv/.'.<» sulphate of. Primary prism, from fractured surfaces, 101° 42' and 
TS^^ ,8" ahomatelv. 



Rwwi>*y>. Snlphuref of. After cleavage in one direction, 90°, with indications 
^\roi<Ni\Tis?i\ ivirallol to 130° and 50°. 




XV. V A </ W.r Primiiivc rhomb, 86° 36' and 93° 30^, alternately. 

W^ .»v„: ^. Vnn\iu\o 90° and 90°, or a rhomb of 93° 30' and 80° 3(y alter- 

>v?^ ,N ^ ,S<N> ji^Hvular iron, augite, and borate of lime.) ' 

^ ^t,^<f»,. V Kn*v;*cv (wirallel to the planes of a rhomb of 100° and 80° 
V V</*«* w^w S!»^'\ iVimary, obtuse rhomboid of 105° 5', and 74° 55', alternately 

U 'rt iM^.!i-.\ \»l»li»inrtl. (See bitter spar.) 
i V^W4, ^ WsN CWs^Ta^ paraUel to pUmea of 106° 30' and 73° 30' alter- 
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Carbonate of iron. Creavage, parallel to the planes of lO'J^ and 73 o.- '• 

Carbonate of lead. Primary, right rhombic prism of 1 Yl^ and 63<^. * 

Carbonate of magnesia, and iron. Primitive 107° 30' and 72° 30'. (See«<i..«;r ' 
spar.) 

Carbonate of strontian. Primitive, right rhombic prism of 117<^ 32' and 62° 28' 
alternately. (See carbonate of lead.) 

CeUstine. Primitive, right rhombic prism of \049 and 76°. (See calcareous 
spar.) 

Chabaise. Obtuse rhomboid, 94° 46' and 86° 14' alternately. 

Chromate of iron. Octohedron, two ac^acent planes, give an angle of 109° 28'. 
(See arseniateof iron.) 

Chromate of lead. Oblique prism, of 93° 30^ add 86° 3^. (See chabaise.) 

Chrysolite. Primitive, a cube. 

Cinnabar. Acute rhomboid, of 71° 48' and 108° 12'. 

CdbaUf arsenical. Primary, a cube. 

Copper J sulphuret of. Double six-sided pyramid, the incidence of an upper, on 
the at^acent plane of the lower pyramid, being about 147° 30'. 

Copper, muriate of Primitive, a right rhombic prism, of 100° and 80°. 

Capper ^ phosphate of Right rhombic prism 1 10° and 70°. 

Corundum, Primary, rhomboid, of 86° 4' and 93° 56' 

Cyanite. Primary, a doubly oblique prism, of ,106° 15' and 73° 45' of the ter- 
minal plane on the prism, in one direction, 100° 50' and 79° 10', and in 
another 93° 15' and 86° 45^ alternately. (See chabaise, Sillimanite, Cleave- 
landite, and bitter spar.) 

Diopside. Primary, oblique rhombic prism, of 87° 5' and 92° 55' alternately. 

Egeran. Angles of cleavage, 90°. 

Epidote. Primary, right oblique angled prism of 1159 30', and 64° 30'. (See 

arragonite.) ^ * 

EudyaUte. Lateral planes, 120°. Summit, with the lateral planes, 90°. ^ 

Felspar. See adularia. 

Fihrolite. Right prism, with rhombic bases, of 100° and 80°. 

FeUenstein. Cleaves parallel to all the planes and diagonals of a right rhombie 
prism, of 112°, and 68°. 

Fucite. Cleaves parallel to the lateral planes of a rhombic prism, of 87° and 93° . 

Galena. Primary, the cube. 

Geh Unite. Primary, the cube. 

Glauherite. Primary, rhombic prism, lateral planes, 83° 20' and 96° 40'. Ter- 
minal, and lateral planes, 104° 15' and 75° 45', alternately. 

Hedenburgite. Cleavage, parallel to the sides of a rhombic prism, of 124° 30' 

and 55° 30', alternately. 
Hornblende. Cleavage, parallel to the sides, of 124° 30', and 55° 30', alternately. 

(See actynolite, and Arfwedsonite.) 
Ifumite. .Right rhombic prism, of 120° and 60° alternately. 
Hypersihenie, Rhombic prism, sides, 8*7° and 93° alternately. 

Idocrase. Right prism with square bases, of 90° and 90°. 

Indianite. Cleaves into prisms of 95° 15f and 84° 45' alternately, (see glauhe- 
rite, quartz, and tabular spar.) 

Iron, arsenical. Cleaves parallel to 111° 12' and 68° 48' alternately. 

Iron pyrites. Primary, a cube, to all the parallel planes of which it cleaves. 

Iron pyrites, white. Primary, a right rhombic prism of 106° and 73°. Cleavage 
parallel to all its plabes. (See cyanite and carbonate of iron.) 

Iron, specular oxide of I'rimitive acute rhomboid of 86° 10' and 93° 50. (See 
augite, Boumonite, and Sillimanite.) 

Iron, carbonate of. Cleavage parallel to all the planes of an obtuse rhomboid 
of 107° and 73°. (See iron pyrites, IWllimanite, and cyanite.) 

Jenite. Primary, a rhomboid of 111° SC and 68° SC, (S«» vwiwasMb ^S. vs^ 

per.) 
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KiUiiUu. Cleavage parallei to the planes of a rhombic prism of 135^ and 45o, 

Latrdbite. Cleavage in three directions paralld to all the ^anes of a doubly 
oblique prism, viz. in one direction 98o ao' and Sl^' SB', in another 91° and 
89<>, and in the third 92P 3(K and 86^ 3(y. (See specular iron, and hypers- 
thene.) 

Lnumonite. Oblique rhombic prism ; inchnation of lateral planes 113° 30' ; 
inclination of terminal, virith the lateral planes 86<^ 15'. 

Lead^ sulphato-carbonate of. Primary, oblique prism of 120<^ 45^ and 59° 15'. 

Lead^ sulphato-tri-carbonate of. Primary, an acute rhomboid of 72° 30' and 
107° 30'. (See carbonate of iron.) 

Leady cupreous sulphato-carbonate of. Primary, a right rhombic prism of 95° 
and 85°. 

Leady sulphate of. Primary, a right rhombic prism of 103° 43' and 76° 18'. 

Leady molybdate of Cleavage parallel to an octohedionwith'a souare base ; 
ai^le of two opposite terminal planes 49° 45' ; of the upper ana lower ter- 
minal planes 13Uo 15'. 

LLgurite. Oblique rhombic prism of 140^ and 40' alternately. 

MaiiganesCy grey oxide of* Cleaves paralld to the planes of a rhombic prism 

of 100° and 80°. 
Mica. , Primary, obli(|ae rhombic prism of 120° and 60°. 
Muriaie of toaa. Primary, a cube. 

Orpiment. Primary, a right rhombic prism of 10Q° and 80°. 

Pargasite. Cleavage parallel to the lateral planes of a rhombic prism of 124° 

30' and 55° 30', being the same with actinolite and hombtende. 
PotyhaUte. Cleavage, parallel to all the planes of the cube, affording brilliant 

•&ces of 90° in every direction. 
P^nite. Primary 100° and 80°. 
Pyroxene. See augite. 

Quartz. Primary rhomboid 94° l& and 85° 45'. 

«■ 

Realffer. Cleaves parallel to all the planes of an oblique rhombic prism, whose 

lateral planes are 74° 15' and 105° 45' alternately. 
Rhomb ^f>ar. See bitter spar. 
Riiby. Oriental, primary, acute rhomboid of 93° 56' and 86° 4'. 

Sahlite. Primary rhomb 92° 55' and 87° 5' ; the same as augite. 

Sapphire. The same as ruby. 

Sdenite. Primary, a right oblique angled prism, of which the bases are ob- 
lique angled parallel bgrams of 113° 8' and 66° 52'. 

Silver Flexible sulphuret of. Oblique angled prism of 125° and 55° alter- 
nately, on the lateral planes. 

Silvery red. Primary, obtuse rhomboid, of .108° 30' and 71° 30'. 

Sphene. Primary, an oblique rhombic prism, lateral angles 133° 30' and 46° 
30', alternately. 

Spinellane. Primary, the rhombic dodecahedron, of 90° and 120°. 

Spodumene, Cleavage parallel to the planes and shorter diagonal of a rhombic 
prism of 100° and 80° ; the same as Prohnite. 

Staurotide. Primary, a right rhombic prism of 129° 20' and 50° 40'. 

Suhhate of strontian. See celestine. 

Sulphuret of antimony. Primary, right rhombic prism of 88° 30' and 91° 30' 
alternately. 

Tabular spar. Cleaves into prisms of 95° 20' and 84° 40' alternately. (See 
cuperous sulphuret of lead, indianite, and quartz.) 

Thomsonite. Cleaves parallel to the lateral planes of 90°. 

Tiuy oxide of. Primary, an obtuse octohedron with a square base, the ant'le 
over the apex being 112° 10' and a plane of one pyramid, on the adioininir 
plane of the other, 67° 50'. ^ 
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Tungstate of Ume. The angle fonned by the meeting of a plane of the upper, 

with the a^oining plane of the lower pyramid 128^ 40'. 
Topaz, Primary, a right rhombic prism ot 124° 22' and 55° 38' alternately. 
TourmaUne. Primary, an obtuse rhomboid of 133^ 30' and 46^ 10' alternately. 

Wavellite. Cleavage penllel to both sides of a prism of 122^ 15' and 57^ 45'. 

Yenite. See Jenite. 

Zinc. Red oxide of. Cleaves parallel to the planes of a six-sided prism, each 
lateral plane on tie a^joimng one being 120^ and the terminal on the late- 
ral plane 90°. 

Zinc. Silicions oxideof. Primary, a right rhombic prism of 102© 30' and 77® 
30 alternately. 

Zinc. Carbonate of. Cleavage parallel to all the planes of a rhomboid of 
about 106<^ 30' aid 73^ 30'. (See amblygonite, bitter spar, and carburet 
of iron.) 

Zircon. Primary, anibtnse octohedron of 95^ 40 and 84<> 20. (See glaube- 
rite, indianite, qurtz, &c. 

Zoisite, cleaves paralU to the sides of a rhombic prism of 120^ and 60^. 
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